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\eroquip 
FLEXIBLE HOSE LINES 


WITH DETACHABLE, 
REUSABLE FITTINGS 


@ PREVENT LEAKAGE 

@ ARE RESISTANT TO FIRE 

@ HELP REDUCE OPERATING COSTS 

@ ELIMINATE FAILURES DUE TO VIBRATION 

@ OPERATE AT —40° TO +275° F. TEMPERATURES 


@ FOR USE WITH HYDRAULIC FLUIDS, WATER, FUEL, 
LUBRICATING OILS AND MANY OTHER FLUIDS 


Aeroquip for better performance, maintenance and service 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 
SALES OFFICES 1051 NO. HOLLYWOOD WAY, BURBANK, CALIF. 1215 SO. EAST GRAND AVE., PORTLAND 14, ORE. 
AND WAREHOUSES: 2912 N. E. 28TH ST., FORT WORTH 11, TEXAS P. O. BOX 1586, HIGH POINT, NORTH CAROLINA 
4301 N. W. 36TH ST., MIAMI SPRINGS, FLORIDA 72-74 STAFFORD STREET, TORONTO, CANADA 
SALES OFFICES: 303 WAREHAM BLDG., HAGERSTOWN, MD. EDINA BRANCH—BOX NO. 44, MINNEAPOLIS 10, MINN. 
 AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U. S. A. AND ABROAD 
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54 no springs 


¥% clapper type solenoid with 
extra low current consumption 


The safest air valve ever designed for con- 
trolling industrial presses! That's the new 
ROSS “SAFETY VALVE,” developed after 
months of research in cooperation with 
safety engineers. This valve establishes 
new standards of safety. 

In addition to the revolutionary con- 
struction features, the ‘Safety Valve” has 
fast operation, positive seal, non-corrosive 
metal parts, ful-flo orifice, economy, long 

HOSS life, easy maintenance, compactness. The 
: : re SO te id 
DF TROY valve is available in Ys" to 1 Ys pipe size. 


Phone, wire or write laday — for 


the safely of your operators, gel 
fill details of this improved ualue. 


3 | ROSS OPERATING VALVE company 


120 E. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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O-RING PACKINGS 
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Trostel offers complete service—design engineering, mold 
building, and modern production facilities to help you in 
the solution of your packing problems. A Trostel repre- 
60 sentative will be happy to call on you at your convenience. 
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tow does Dad 


Vee Packing responds to pressure 
and lives toa tough old age 


GRA. 














UNSOLVED: | 







'you. 


ttow a leather or synthetic 


Vee Packings are a good ex- 
ample of perfect teamwork, 
for unlike any of the other 
standard packing forms, the 
Vee seldom works alone. The 
usual team is two — and 6 is 
not unusual. 

Each Vee is a support for 
the one ahead; therefore, all 
must be alike in dimension 
and finish, so that when assem- 
bled in sets the lips of each 
contact uniformly. 

G&K-INTERNATIONAL 
can meet your requirements in 
leather or synthetic Vee Pack- 
ings. In leather you benefit 
through quality control that 


starts with the raw hide and , 


follows through precision 


See G&K-INTERNATIONAL 
for your packing needs in syn- 
thetic or leather. Meeting your 
high standard is our business. 


manufacturing to the finished 
packing. In synthetics, full lab- 
oratory facilities and modern 
equipment carry the job from 
formula to final inspection. In 
both, advanced engineering 
know-how and a stepped-up 
manufacturing program as- 
sure satisfaction. 













INTERNATIONAL PACKINGS CORPORATION, Bristol, New Hampshire 
GRATON and KNIGHT COMPANY, Worcester, Massachusetts 


Vee FACKINGS 


Fee MLG Ileana 


s 


GRATON 
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In the December issue of AP- 
PLIED HYDRAULICS we no- 
ticed an article on page 32 of a 
mobile earth-auger manufac- 
tured by the Sterling Engineer. 
ing & Manufacturing Company, 
which seems to be a good ap- 
plication for a hydrostatic hy- 
draulic transmission. Would 
you give us the address of this 
company? 

J.R.C. 


The Sterling Engineering & 
Manufacturing Company is lo- 
cated at 173 Gilligan St., 
Wilkes-Barre, Pa. 





I have received copies of AP- 
PLIED HYDRAULICS maga- 
zine and wish to express my 
gratitude to you for sending 
these to me, as they are very 
useful in many ways in over- 
coming problems in our Aus- 
tralian plant. 

R. H. 
S. Melbourne, Australia 


We are always very happy to 
learn that APPLIED HYDRAU- 
LICS has been useful to. prac- 
tical men, especially where 
plants are so much on their 
own. 


We have just received your 
January Directory issue which 
we found especially interesting. 
Would you send us two extra 
copies? 

P. W.G. 

A rather limited overrun of 
the January Directory issue 
was made and we are sending 
the copies requested. We are 
able to take care of requests 
for individual or small lot or- 
ders only, which we will be 
glad to do as long as the sup- 
ply lasts. Copies of the Direc- 
tory issue will be furnished at 
the regular back issue rate. 





Is the revised Data List you 
mentioned in a recent issue 
ready for distribution? We are 
particularly interested in prac- 
tical manuals on electrical com- 
ponents accessory to hydraulic 
and air systems. 

J. be 


The revised Data List is stiil 
in process, largely due to the 
fact that considerable new ma- 
terial is being added. A section 
on some of the leading manuals 
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HYDRAMITE...pressures up to 5000 p.s.i. 


High pressure capacity is built into the Hypra- 
miTE...the remarkable new AE radial-piston 
constant displacement fluid power generator. It 
has an overall efficiency of 85% without super- 


cn EY 


charging. 

HypraMite is direct-driven through a flexible 
coupling... rotates in either direction. You've 
the choice of foot, flange or face mounting. 

A product of American Engineering Company, 
makers of the famous Hele-Shaw Pump, Hypra- 
MITES are already bringing new efficiency and 
economy on a wide variety of hydraulically- 
operated equipment. They. are available in 3, 5, 
and 10 g.p.m. oil capacities. 


When is high wressure.. 
is AMERICAN 





























up to 3000 p.s.i. 





HELE-SHAW ... variable pressures 


VISIT BOOTHS 
304 and 










The Hele-Shaw is a radial-piston variable displacement fluid 
power generator. Pressure and reversal of flow are controlled 
directly at the pump. Discharge can be varied from zero to 
maximum... and can be reversed gradually or instantaneously. 
Suitable controls available. Capacities range from 3% to 50 


305 at y 





4TH NATIONAL 
MATERIALS 
HANDLING 


3 OSITION 





g.p.-m. and upward. 





IMTERMATIONAL 
auPnitn CATR 
CHICAGO 





















AMERICAN ENGINEERING 


com PAN T 
PHILADELPHIA 25, PENNA. 


AE Products include: Hydramite and Hele-Shaw Fluid 
Power, Taylor and Perfect Spread Stokers, Marine 
Deck Auxiliaries, Lo-Hed Hoists, Lo-Hed Car Pullers 
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CO OS 
American Engineering Company 
2530 Aramingo Avenue, Philadelphia 25, Pa. 


Gentlemen: [] Kindly send me complete information 
about the new Hypramite. [] Hele-Shaw. 


Title 


Name 





Company. 
Address 
City. Zone. 








State. 








j 
i 
d 
4 
i 
oll 








Phantom cutaway 
showing typical 
Pumcup-piston as- 
sembly —one of many 
types for all reciprocat- 
ing pumps as well as air 
or hydraulic cylinder 
mechanisms. 







Here’s how to pump it 
at lower cost! 


N thousands of plants, Darcova 

Pumcups are solving the prob- 
lem of diminishing pump effici- 
ency, repacking, maintenance, 
down-time, lost production—the 
things that really eat up dollars in 
fluid-handling operations! 
Here’s why... 


1. Darcova composition Pum- 


3. Based on years of application 
research, Pumcups come in 
standard and special composi- 
tions for exceptional stability 
in handling almost any fluid you 
can name. For example... 
strong acids and alkalies, food 
products and even the most trou- 
blesome petroleum derivatives. 


COMPOSITION CUP 


cups not only increase volumet- 
ric efficiency, but they keep it 
high with no appreciable fluid 
slippage for the entire life of 
the Pumcups. 

2. And, because of their design, 
composition, and operating 
principle, Pumcups have many 
times the life of most other 
types of piston packing. 





THE O8'IGINAL 


. 4 _ 





Big savings? We'll gladly refer 
you to Pumcup users whose prob- 
lems are similar to yours. They'// 
tell you! Meanwhile, send for a free 
bulletin containing helpful, more 
detailed information: Bulletin 4401 
on Pumcups for reciprocating 
pumps; Bulletin 4502 on Pumcups 
for air and hydraulic mechanisms. 
Just write to... 


DARLING VALVE 


and Manufacturing Co. 
WILLIAMSPORT 15, PA. 


PUMCUPS 
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which treat practical phases of 
relays, limit switches, timers 
switches and other electricg| 
components will be included. 
Your name is filed for the pur- 
pose of advising you when the 
new list is ready for distriby- 
tion. 





In the June issue of AP- 
PLIED HYDRAULICS there 
was mentioned a ‘‘Recommend- 
ed Good Practice Manual” as 
in preparation. We would ap- 
preciate your advising the 
writer if this manual has been 
published and how a copy can 
be secured. 

J.A.M. JR. 


The “Recommended Good 
Practice Manual” is an engi- 
neering project of considerable 
magnitude which was under- 
taken by the Southern Califor- 
nia Section, ASME approzi- 
mately two years ago. There is 
a brief report on the progress 
of this Manual in the Aviation 
Section of this issue. 





As a practicing engineer do- 
ing his best to keep up with 
some of the major new devel- 
opments I have batted my head 
against a stone wall on the sub- 
ject of servomechanisms. Isn't 
there one of the engineering 
schools or possibly a leading 
manufacturer who might be en- 
couraged to offer a practical 
short course on servos? 

F. B. 


Up to the past week our only 
answer would have been to 
shake our head and sympa- 
thize with you. However, we 
have just learned that a two 
weeks course in Hydraulic 
Power Control will be offered 
by the Summer Session of Mas- 
sachusetts Institute of Technol- 
ogy, July 9-20. The sessions, 
under Professor John A. 
Hrones, director of the M.L.T. 
Dynamic Analysis and Control 
Laboratory, will survey prob- 
lems of theory and practice 
confronting engineers in this 
field placing special emphasis 
on recent developments which 
make possible greater accura- 
cies and speed of response. Ac- 
cording to the preliminary an- 
nouncement, is intended chiefly 
for practicing engineers and 
will be open to those who have 
no previous formal training in 
the hydraulic field. A fuller an- 
nouncement of the course will 
be given in the next issue of 
APPLIED HYDRAULICS. 





I go over all the circuits you « 
publish with the application 
stories you run in APPLIED 
HYDRAULICS but I would 
like to protest that sometimes 
the story is incomplete with- 
out the electrical or wiring 
diagram. As I see it the elec- 
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TIP... 


FOR THE DESIGNER 





The Waterous Company has capitalized on 
the merits of LINEAR “‘O” Rings in the ad- 
vanced design of its Model 49B Gate Valve. 


A total of five different LINEAR “‘O”’ Rings 
are used in this unique valve. . 


. simplifying 
construction and éliminating the irreparable 
wear of normal seat design. ““O” Ring appli- 
cations include: one as a rotary joint on the 
upper stem; two as static seals; one as a 
packing for the seal ring; and one as a self- 
adjusting valve seat. 
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This incorporation of LINEAR “O”’ Rings 
has resulted in considerable cost reduction . . . 
plus longer, more satisfactory service for the 
valve which must handle water at pressures 
up to 500 psi. at capacities up to 500 gpm. 


LINEAR “OQ” Rings are compounded of 
natural or synthetic rubber, fluorethylene 
polymers, and silastics . . . are available in a 
complete range of J.I.C. and A.N. standard 
sizes, as well as hundreds of non-standard 
sizes for special uses. 
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LINEALe 


STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 


LINEAR, Inc 
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Rasslia' with HGH COSTS ? 


SAVE on “MUSCLE JOBS” 









—— a typical 


ng Operation. 











Pulling—as shown 
in 1st class lever. 















































Lifting—a straight 
thrust movement. 
Air or hydraulic power— 
applied by T-J Cylinders— 
gets an amazing lot of 
tough jobs done * indus- 
try... faster, more efficiently, 
and at lower cost! Check 
your plant operations and 
machines now— make a 
note of mechanical move- 
ments that can be simplified 
and speeded up with T-J 
Cylinders! Designed for a 
wide range of pushing, pull- 
in 4 lifting, clamping or control 
jobs...100 lb. or 50,000 Ib. 
Many standard sizes and styles... 
both cushioned and non-cush- 
ioned types ... precision-built, 
a Write for additional 
information. The Tomkins- 
Johnson Co., Jackson, Mich. 


35 YEARS EXPERIENCE (J) 
TOMKINS-JOHNSON 
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trical circuit is just as much a 
part of the installation as the 
oil or air circuit. 
P. K. B, 

You are right, of course, and 
we are planning, wherever pos- 
sible, to include the wiring digq- 
gram as a part of the oil or air 
systems which we publish. 





Page 32 of your February 
issue showed an application of 
a hydraulic hoist in a bakery. 
One of our clients, the Globe 
Hoist Company, manufacturers 
hoists of this type and we are 
wondering whether this might 
be one of their installations. 

J.C. W. 

The letter below answers 
your question. 

We (Rotary Lift Company, 
Memphis 2, Tenn.,) notice in 
your February issue you have 
two very good pictures show- 
ing the use of our hydraulic 
lifting equipment. One of these 
pictures, in the upper left hand 
corner of page 32 shows our 
Dough -Trough lift for bakery 
service and the other picture 
in the lower right hand corner 
of page 33 shows one of our 
Levelator lifts being used to 
feed a hot plate press. 

Cc. B. B. 
Elevator Division 

The article “Fluid Power 
Gives Muscles to Material 
Handling Equipment” was one 
of a series being published to 
show application ideas of spe- 
cific types of equipment to a 
wide range of uses throughout 
industry. Other articles are in 
preparation or planned to cov- 
er other types of equipment and 
their representative uses. 





It may interest you to know 
that APPLIED HYDRAULICS 
is read with great interest in 
this country, where we have no 
magazine devoted entirely to 
the subject. We get more tech- 
nical articles on hydraulics in 
APPLIED HYDRAULICS in 
one month than in all the rest 
of the technical press, and the 
series on “Basic Hydraulics’ 
are very good for youngsters 
who will qualify for technical 
positions when they have 
gained the necessary exper- 
ience. As a matter of interest, 
I am employed as a designer 
by Dowty Equipment Ltd. 
Cheltenhem, England. 

E. H. B. 

Thanks for the nice things 
you write about APPLIED HY- 
DRAULICS. The very gratify- 
ing support and encouragement 
which the hydraulics industry 
has given to us has enabled us 
to make a good start in serving 
this industry and we pledge our 
constant effort to improve and 
widen our ability to be help- 
ful. “Basic Hydraulics” has been 
very popular with our readers. 
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THE 


14 GORDON STREET e 


Representatives: Birmingham * 


Duluth 


Richmond, Va. 


April, 


It’s the short way home . . . when the high road 
means a straight line and a through-flow of 
traffic. It means too that you can get more work 
done today . . . and still more tomorrow. 
Designed to give virtually the same results, 
the Aldrich Direct Flow Pump passes liquid 
directly through the working barrel. Aldrich 
design engineers have successfully eliminated 
two right angle turns in the fluid-end block. 
This design, resulting in a reduction of “loss 
Space”, means more work done at less cost. 


Volumetric efficiency is improved and materials 


are saved. In each size, you get a smaller pump 
that does the same work better . . . which is why 
more people are coming to Aldrich for pumps 
made in 3”, 5”, 6” triplex; 5”, 6” quintuplex 
and 5”, 6” septuplex units . . . to meet medium- 
to-high pressure and capacity requirements. 
Applications where Aldrich Direct Flow Pumps 
are operating today include: hydraulic systems 
for press operation; plastic and rubber molding 
and extrusion; steel mill descaling, and other 
uses in the petroleum and chemical industries. 


Request Data Sheet 64. 








Bolivar, N. Y. - Boston . Buffalo 
° Houston . Jacksonville ° Los Angeles ~ 
St. Louis ° San Francisco ° Seattle . 
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ALLENTOWN, 


New York 


PUMP COMPANY 


Spokane, Wash. 














... Originators of the 


Detroit 


Direct Flow Pump 
PENNSYLVANIA ' 
Chicago . Cincinnati + Cleveland e Denver . 
° Omaha + Philadelphia . Pittsburgh ° 


* Syracuse e Tulsa - 
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Portland, Ore, 
Export Dept.: 751 Drexel Building, Phila. 6, Pa. 
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PALMETT 





less of service, 
Palmetto Kup is always a “special” —ready 
to be tailored to the performance you specify. 


No one packing can be all things to all service 
conditions. Temperature, pressure, motion, speed, the 
fluid handled—a variation in any one of these factors 
at once produces a new situation with which a pack- 
ing must contend. Accordingly, Palmetto Packing 
Specialists have avoided ‘‘off-the-shelf'’ answers in 
filling even standard cup packing needs. 

Whatever the service, each Palmetto Kup is built 
with a “‘personalized capacity"’ achieved through use 
of the one suitable fabric and one proper packing 
compound that match your application. 








o-4 = ee 


¢ THE KUP THAT WONT CRACK— 
AND NEVER RUNS DRY! 


ee 


Fig. 2 | j 


Though the service condition (see above) may sug- 
gest other structure, Palmetto Kup ordinarily is con- 
structed as a sandwich. A disc of the prescribed 
synthetic rubber compound (see Fig. 1) is placed be- 
tween discs of fabric which have been impregnated 
with the special compound. When pressure and heat 
ore applied in molding, a complete bonding action 
takes place, producing a resilient, strong, uniformly 
reinforced product (see Fig. 2). 

Kup will not “dry out" under stress of heat—or 
from non-use during shutdown periods . . . an im- 
portant factor in air cylinder design. 

Palmetto Kups are stronger at the heel because 
Kup fabric, cut on the bias, takes shape snugly, does 
not distort, so retains full strength—eliminates most 
common cause of failure. 


™ 








o 
NX 











L: We invite your inquiry. Write for complete details. 


y, 
Peed dinee 1880 


“WHEN PACKING PERFORMANCE COUNTS” 


GREENE, TWEED & CO. 


NORTH WALES, PENNSYLVANIA 
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LITERATURE AND 
SERVICES OFFERED 
IN THIS MONTH'S ADS 





re 


SWIVEL JOINTS—Developed for hy- 
draulic systems, the Barco Manufac. 
turing Co. offers engineering recom. 
mendations to assist in the applico- 
tion and selection of swivel joints. 
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OIL FILTERS —Free literature de- 
scribes the Hilliard Corporation’s line 
of filters for industrial use. 
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ROD WIPER—To provide protec. 
tion to cylinder rod, spindles and 
pins, Hydraulic Accessories Co. has 
available descriptive literature on 
their metallic rod wiper. 
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CONTROL VALVES — Catalog 546 
describes the W. H. Nicholson line 
of valves for pressures to 5000 psi. 
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REUSABLE HOSE ENDS—You can get 
complete details on hose assemblies 
and reusable hose ends in Catalog 
H-1451-A offered by The Weather- 
head Company. 
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POWER CYLINDERS — For both air 
and oil power jobs using cylinders, 
Tomkins-Johnson has prepared cata- 
logs giving size, installation and 
application data. 
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SOLVE PUMPING PROBLEMS—That's 
the title of an informative booklet 
prepared by Geo. D. Roper Corpor- 
ation. Typical examples are worked 
out, valuable tables are included. 
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SAFETY VALVE—Is the name of Ross 
Operating Valve Company’s new air 
valve. The construction features 
which assure safe operation are de- 
scribed in available literature. 
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erformance... 










for hydraulically- 
operated machines 





Nos. 53 and 55 
ROTARY GEARED PUMPS 
with Helical Gears and RollerBearings 
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Smooth, quiet operation . . . uniformly dependable 
flow . . . extended pump life without maintenance 
troubles! These are advantages you can count on, 
when you specify Brown & Sharpe Rotary Geared 
Pumps with helical gears and roller bearings as origi- 
nal equipment for hydraulically-operated machines. 

Designed with extremely accurate helical gears 
and roller bearings, Brown & Sharpe No. 53 and 55 
Pumps have served as standard equipment for low- 
pressure hydraulic systems on a wide variety of ma- 
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chines, such as stokers, shoe machinery and machine 
tools and also for many transfer applications. 

Capacities: No. 53—4 to 23.3 gals. per min. at 
0 Ibs. pressure; No. 55—9 to 34.1 gals. per min. at 
0 Ibs. pressure. Direct drive, or may be driven by 
pulley or gear. Run in one direction only, either 
clockwise or counterclockwise. 

Write for Pump Catalog containing complete speci- 
fications. Brown & Sharpe Mfg. Co., Providence 1, 
R. I., U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe °°: 
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FLOW CONTROL VALVE 
« FOR VERSATILITY 





Adjustable from completely 
shut off position to 25 
G.P.M. maximum flow. 
Will maintain constant fluid 
flow and constant machine 
feed over a wide range of 
pressures and feed resist- 
ances. 

The diagrams show but two 
of innumerable circuits and 
systems where this versatile 
and better valve can be 
used to advantage. 
Diagram illustrates typical 
circuit showing control of 
cylinder. 





Diagram illustrates typical 
circuit showing control of 
hydraulic motor. 

8 model variations are avail- 
able—% in. Pipe Size—1, 2, 
4&6G.P.M. Flow Max. 

% in. Pipe Size—10, 15, 20 
& 25 G.P.M. Flow Max. 








mores Lit 
REWEF VAL” 


CHARACTERISTICS 

1. Valve is compensated type which maintains substantially a con- 
stant flow regardless off variation in inlet and outlet pressure. 

Maximum recommended inlet pressure 1500 P.S. I. 

3. Maximum recommended outlet pressure equals inlet pressure 
minus 100 P.S. I. 

4. No drain line required. 

5. Wide — of control lever rotation (270°) permits extremely 
accurate fiow settings. 


bo 


A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED. 












For complete engi- 
neering specifications 
and counsel, Address: 
Apvet DIviston— 
GENERAL METALS 
CORPORATION, 10771 
Van Owen Street, 
Burbank, California. 


OF GENERAL 


Control Equipment 





Manufacturers 


DISTRIBUTORS: AIR & HYDRAULIC CO., NEW HAVEN, CONN. © RUSS CHAMBERLIN COMPANY, PORTLAND, 
OREGON * J. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 
HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CALIF. © HASKEL ENGINEERING & SUPPLY CO., 
GLENDALE, CALIF, © HYDRAULIC BRAKE SUPPLY CO., PHOENIX, ARIZ. © LINCOLN SUPPLY CO., PROVIDENCE, 
R. |. © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERLING CO., 
SEATTLE, WASH. * ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH * WYATT SALES COMPANY, CLEVELAND, 
OHIO * CORBY SUPPLY COMPANY, ST. LOUIS, MO. © INDUSTRIAL AIR & HYDRAULIC EQUIPMENT CO., 
DETROIT, MICH. * HYDRAQUIP CORPORATION, HOUSTON, TEX. 
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ORATION - Burbank, Calif. . 





LEAKPROOF CHECK VALVE — Engi- 
neering data will be supplied de. 
tailing James-Pond-Clark’s Circle Seq! 
check valves for pressures to 3000 
psi. 
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PILOT OPERATED HYDRAULIC 
VALVE—Literature describes the C. B. 
Hunt, “Quick-As-Wink” valve for 
systems to 5000 psi. 


Circle 71 on Reader Service Card 


“O” RING DATA — Plastic Rubber 
Products Company has available 
complete engineering catalog which 
will assist you in selection of seals 
and design of parts using “O” ring 
seals. 

Circle 35 on Reader Service Card 


HIGH PRESSURE AIRCRAFT PUMP— 
Performance chart and specification 
detail the Pesco “pressure loaded” 
gear pump delivering 3 gpm at 
3000 psi. 

Circle 24 on Reader Service Card 


FLUID POWER TRANSMISSION -— If 
your problem involves a machine 
drive requiring variable speed, The 
Oilgear Company will supply data 
on available drive units. 

Circle 3 on Reader Service Card 


AIR VALVES—Engineering drawings 
and complete data on all Hi-Cyclic 
valve models built by Beckett-Har- 
cum Company are offered. 

Circle 21 on Reader Service Card 


FLUID MOTORS—Full particulars are 

offered describing the Berry hydrav- 

lic power transmission systems. 
Circle 36 on Reader Service Card 


LINE AND SUMP TYPE OIL FILTERS— 
Catalogs 104 and 202 are offered 
by Marvel Engineering Company. 
They give construction and original 
equipment application data on Syn- 
clinal Filters. 

Circle 6 on Reader Service Card 


QUICK-CONNECT COUPLINGS— 
Hansen Manufacturing Company of- 
fers a catalog giving complete range 
of types and sizes for fluid line coup- 
lings. 

Circle 56 on Reader Service Card 


DARCOVA PUMPCUPS—Designed for 
reciprocating pumps and air and oil 
cylinders, these packings are de- 
scribed in Bulletins 4401 and 4502. 
Darling Valve and Manufacturing 
Co. has prepared these bulletins to 
show actual performance data. 
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in machine tools and fixtures i in industrial oil burners 
in die-casting machines ? in piercing presses 
in elevators in post-hole diggers 
in punch presses 

in baling presses 
in clamping fixtures in plastic presses 
in testing equipment in conveyors 
in steering devices in assembly presses 
in straightening presses 


in material-handling equipment 


hydraulic pumps 


* Pressures up to 1200 p.s.i. continuous, 1500 


intermittent. Deliveries from .4 to 40 g.p.m. 





GEROTOR MAY CORPORATION - BALTIMORE 3, MARYLAND 
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ANOTHER os OF ROPER | 


DEPENDABILITY IN HYDRAULIC APPLICATIONS 


SERIES F PUMP 





ROPER PUMP QUICKLY CHARGES THE 
CIRCUIT IN THIS SECO UNIT 


This Seco Fluid Power Package has all the essential com- 
ponents for automatic high-low hydraulic press operation. 

In this application, a fast-acting Roper Series “F’’ Pump is used 
as the low pressure generator; it supplies power to the circuit 
which closes the daylight opening of the press ram. Because 
the Roper Pump and a Seco pump operate intermittently, it 

is possible for the unit to operate two or more presses alternately. 


Roper Series ‘“F’” Pumps feature 4-port design giving eight 
optional piping arrangements; are supplied in standard or 
stainless steel fitted models; come with or without relief valve, 
with mechanical seal or packed box. Pressures to 

300 P.S.I. — Capacities 1 to 300 G.P.M. Perhaps you, too, have 
a hydraulic application which calls for the installation of a 
dependable Roper. 


Stftour 
CATALOG IN 
feagisl 


GEO. D. ROPER CORPORATION 


704 Blackhawk Park Avenue 
ROCKFORD, ILLINOIS 


Send for Booklet: 


“HOW TO SOLVE 


PUMPING PROBLEMS” 
Useful facts, tables, and graphs make 
this book a “must” for your files. 
Send for your copy today. 
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BRONZE PARTS FOR HYDRAULIC 
COMPONENTS — Recommendations 
to meet your individual requirements 
are offered by the American Crucible 
Products Co. 


Circle 50 on Reader Service Card 


BENCH AIR PRESSES—Using Air-Mite 
single or double acting cylinders, 
small, flexible bench presses are de. 
scribed in a complete catalog. 


Circle 58 on Reader Service Card 


POWER CYLINDERS — Bulletin 73) 
gives complete details on standard 
Lindberg air cylinders. Sizes, mount. 
ings, pressures and weights are tab. 
ulated. 


Circle 72 on Reader Service Card 


PRESSURE BOOSTER — Miller Motor 
Bulletin B-200 details their unit for 
boosting shop air pressure to high 
pressure hydraulic power. 


Circle 5 on Reader Service Card 


PACKING PROBLEMS—Albert Trostel 
& Sons Co. offers design engineer- 
ing, mold building and modern pro- 
duction facilities. An informative 
brochure is available. 


Circle 7 on Reader Service Card 


CYLINDERS — Both air and oil cyl- 
inders are detailed in available cata- 
logs prepared by the Hannifin Cor- 
poration. Bulletin 110 describes hy- 
draulic and 210 illustrates sizes, 
mountings and applications of pnev- 
matic cylinders. 


Circle 46 on Reader Service Card 


HOSE COUPLINGS — Write on your 
letterhead to Anchor Coupling Co., 
Inc. for Bulletin 48 describing their 
ductile sleeve hose couplings for 
high pressure oil systems. 


Circle 61 on Reader Service Card 


ELECTRIC MOTORS—Widely used to 
drive hydraulic pumps on industrial 
machines, Lima electric motors are 
illustrated in available literature. 


Circle 47 on Reader Service Card 


STOP DOWNTIME—To assist you to 
protect -hydraulic equipment, Honan- 
Crane Corporation has prepared an 
interesting bulletin which tells how 
oil purifiers reduce operating costs. 


Circle 34 on Reader Service Card 


APPLIED HYDRAULICS 





-Mite 
ders, 
8 de. 


urd 


73) 
dard 
Dunt- 


tab- 


ostel 
eer- 
pro- 
tive 


rd 


cyl- 
ata- 
Cor- 


zes, 
1eU- 


our 
=0., 
heir 

for 


| to 
rial 
are 

















Fig. 2. A closeup of the operator's side of the 
large loom showing the three hand operated 
valves, and the carriage type lay-bar. 








Fig. 1. General view of the large loom showing 
clamps, accumulator and the protected, convenient 
location of the motor, pump and tank. 


By H. E. KLEINTOP 
Industrial Designer 
Parkesburg, Pennsylvania 
Chief Engineer, 
Korb-Pettit Wire Fabrics 
and Wire Works, Inc. 


OIL POWER FOR LOOMS 
Lowers Unit Cost of Wire Cloth 


HERE HAVE BEEN MANY PROBLEMS INVOLVED IN 

the weaving of industrial screens that made 
them difficult to produce at a profit and to price 
the final product at satisfactory competitive lev- 
els. In grades involving materials ranging from 
fairly heavy gauges of wire to rods of % in and 
often in hardnesses that presented severe work- 
ing problems, the very high percentage of hand 
labor required kept production at a low level as 
well as resulting in a high unit cost. 

New wire cloth looms, especially designed to 
utilize hydraulic power, have proven very satis- 
factory for Korb-Pettit Wire Fabrics and Iron 
Works, Inc., in their Philadelphia plant. Two 
looms were built, the first designed to handle only 
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the heavy grades of screening, grades which for- 
merly were hand assembled by bench labor. 

The loom was designed to weave screens rang- 
ing from % in square openings using 4 in dia- 
meter plain steel rods to 2 in square openings 
using 5% in diameter oil tempered spring steel 
rods. The width of the weave is 8 feet. 

This loom, Figures 1 and 2, uses a carriage type 
lay-bar to provide a straight line drive for the 
fill-wires and is capable of striking a sharp blow 
as well as providing a slow, powerful push-type 
of stroke. This design allows latitude for placing 
the fill-wires without damaging the warps, or 
long-wires, regardless of conditions encountered 
in weaving a wide variety of specifications of 
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Fig. 3. 


The small loom with the push button con- 
trol station from which solenoid operated valves can 
be actuated either manually or automatically. 


cloth using wire and rods of varying degrees of 
hardness. 

A double internal gear pump supplies oil to 
operate cylinders which actuate the clamp, shade 
and lay-bar. The larger volume supplies the lay- 
bar cylinder; the smaller supplies the clamp and 
the shade. Three control valves (Figure 2) are 
hand operated, one each controlling the lay-bar, 
shade and clamps. Since the clamps are on one 
supply line, flow control valves are used to bal- 
ance pressure and coordinate operation. An ac- 
cumulator is used to assure a tight clamping hold 
while other components in the circuit are in op- 
eration. 


Design an Automatic Loom 


The operation of this loom has provided many 
times the former productivity without the need 
for additional labor. 

As a result of the success experienced with the 
first loom, a second unit, designed for weaving 
lighter specifications of wire cloth, was built and 
put in operation. 

This loom is lighter and faster than the first 
and capable of more flexibility in its application 
to the scope of work to be done. 

This unit is presently handling cloth specifica- 
tions varying from '% in space using ™% in rods 
to 4 mesh per inch of 2 gauge (W&M) wire in 
metals from plain steel to oil tempered spring 
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Fig. 4. Closeup of the small loom showing 


the essential simplicity of operation of the 
rocker type lay-bar. 


steel. The width of the weave is 7 feet. 

A rocker type of lay-bar, operating from the 
base of the loom, is used so that the stroke can be 
completed much more rapidly than that of the 
lay-bar used on the larger loom. 


Electrical Control of Valves 


Instead of using hand operated control valves, 
this machine employs solenoid operated valves 
with push button control for manual operation. 
An alternate arrangement provides for automatic 
cycling of the various operations. Automatic op- 
eration is used for specifications with light gauge 
warp wires, the piece moving up after each fill 
wire is driven into place. This of course, requires 
that automatic clamping and unclamping must be 
included, as well as the functions involving shade 
changing and lay-bar operation. 

Contrary to expectations, the operator after be- 
coming accustomed to handling the push button 
control station, was able to weave specifications, 
which normally required manual operation of the 
push button station, as rapidly as specifications 
in the automatic category. 

These looms, replacing a combination of bench 
labor and hand loom labor, have enabled this 
company to greatly increase their output without 
additional labor. Mediocre delivery possibilities 
have been replaced by prompt schedules; all this 
has been possible at a nominal cost for the ma- 
chines as well as a low operating cost. 
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Packed cartons of Johnson’s wax products move on roller con- 
veyors out of many branch lines to the main dock conveyor. Using 
air power to open and close traffic from each branch, an operator 
directs the right cartons to fill each shipment. 


To Roll or Not to Roll 


N THE PLANT OF S. C. JOHNSON & Son INc., 

Racine, Wisc., world famous manufacturer of 
waxes, a large percentage of the sealed and im- 
printed cartons are delivered on conveyors di- 
rectly to railway car or truck loading platforms. 
This means that a number of different products 
and packages are constantly being fed into main 
conveyor lines and being separated out for the 
always changing makeup of a given shipment. 
This problem is being taken care of very simply 
and directly by air operated shutoffs and gates 
at key points in the plant. 

A relatively simple conveyor system is possible 
for two principal reasons. First, the flow of manu- 
acturing and packaging operations is arranged so 
that the materials. the containers and the ship- 
ping packages move in one path through the 
plant. Second, the range of shipping container 
sizes is somewhat narrow, in spite of the sizes 
of individual packages or cans, so that one type 
and size of conveyor can be used for practically 
all of the products prepared, packaged and 
shipped. 

Feeder conveyor lines pickup and carry indi- 
vidual product packages to main transportation 
conveyor lines. At such traffic points and at sim- 
ilar points where specific numbers of specific 
product packages are shunted from main con- 
veyor lines to shipping points, the air operated 
shutoffs and gates have provided a very good 
control which, in effect, has simplified the prob- 
lem of handling and loading. 





April, 195] 


A typical incoming traffic point is illustrated in 
Figure 1. One operator, by opening and closing 
levers of a kank of air valves, can block off or 
open individual feeder lines to the main conveyor. 
Vertically mounted air cylinders below the plane 
of the feeder conveyors, extend to raise an ob- 
struction across the path of the conveyor line. 
The approaches to the main conveyor lines are 
roller conveyors, so that the packages bank up 
behind the obstructions. The operator removes 
the obstruction by reversing the air valves by a 
lever movement. In this way the traffic point 
operator controls the flow along the main con- 
veyor. He not only levels out uneven volumes 
of package flow from feeder lines but he is able 
to “spot” flow in a pattern desired to make up a 
loading schedule. 

A second type of traffic control is shown in 
Figure 2. Here the operator has the same type 
of control by means of a bank of air valves. How- 
ever, here the cylinders are mounted above the 
level of the conveyor lines to operate vane type 
gates to bleed off package traffic to branch lines 
which travel to loading points. Standard four- 
way air valves and double acting air cylinders are 
used and the installation is relatively simple. 





Fig. 1. Each air valve controls the flow of cartons 
from a branch feeder line. 


Fig. 2. Air cylinders, actuated by the manual valves 
open and close vane type gates. 
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For many designs where the complete cycle of 
operation is simple straight-line travel, booster 
cylinders can provide the necessary power re- 
quirements with considerable savings in com- 


ponents and construction. 


Booster Simplifies Welder Design 


SE OF AN AIRDRAULIC CYLINDER ON A SPECIAL 
U spot welding machine, built by the Federal 
Machine and Welder Co., Warren, Ohio, permits 
the use of smaller gun units and reduces the num- 
ber of components in the power circuit. 

The design provides the many conveniences of 
operating with air as well as the smooth and 
powerful action of oil. Shop air supplied at ap- 
proximately 80 to 100 psi is the only outside 
power source for positioning the work and mov- 
ing the welding guns. 

Built to spot weld a sub-assembly of an auto- 
motive type air cleaner, this 6 point gun unit has 
a production output of over 600 units per hour. 

The welder consists of a fabricated steel frame 
which supports three welding transformers to 
supply welding heat; six hydraulic guns actuated 
by the airdraulic cylinder, carry the welding 
electrodes and apply welding pressure; an air 
operated ram in the lower frame supporting the 
work holding die and locators; and the necessary 
electrical and mechanical controls for efficient 
operation. 

Welds are made on this machine by the “series” 
method, current flowing from one gun, through 
the work to the shorting die, and back through 
the work to the next gun. 


Ease of Operation 


The operator places the work in position in the 
dies and depresses the pushbuttons to energize 
the air solenoid valve, admitting air to the blank 
end of the ram cylinder, causing the ram to raise 
to welding position. 


This special booster cylinder was built for the spot 
welder. Air under 80 psi is applied to the head end of 
the cylinder. Oil supplied to the rod end, from the built-in 
reservoir, powers the vertical motion of the welder guns. 
Oil pressure can reach 1200 psi. The booster piston has a 
stroke of 31% in, displacing 4.29 cu in from the 62 cu in 
capacity reservoir. 
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Simplicity of this air circuit has resulted in compact machine design. A high pressure 
system, which in previous designs included hydraulic pump, tank, valves and piping, 
has been reduced to the essential power cylinders and control valves. 


When resistance is developed in the cylinder, 
after the ram is fully raised, the back pressure 
closes the pressure switch, energizing the timer. 
The squeeze function of the timer will energize 
the airdraulic cylinder solenoid valve, admitting 
| air pressure to the air cylinder side of the booster 
to bring the electrodes against the work through 
the hydraulic medium. Current will flow and 
| welding take place until the timer “times out”, 
| deenergizing the solenoid valve, and reversing 
the air flow to cause the guns to retract to “open” 
position. 

Maintaining the welder in operating condition 
requires normal care of the air line lubricator 
to provide a light visable mist at the cylinder 
exhaust while operating. This assures proper lub- 
rication of the cylinder walls and the valves in 
the circuit. The oil level in the booster must be 
maintained to assure pressure build-up and any 
trapped air must be bled from the hydraulic 
system. 








Designed to make six spot welds in an air cleaner baffle 
and retainer assembly, this welder uses shop air to raise 
the work to welding position and to power the booster. 
cylinder which brings the electrodes against the work. 

Six 1% in dia cylinders, each moving a welding gun, are 
Powered by oil from the booster. Four inch diameter units 
—_ were required on full hydraulic designs, 
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A Beginner's Course in Basic Hydraulics 





Chapter Vill 


HYDRAULIC PUMPS 


Part 4 
Screw and Lobe Pumps 


Screw and lobe pumps of many designs offer large volume handling 
ability over a wide range of pressures. Here we describe two designs to 
show extremes in pressure ratings of gear-like pumps. 


| i THIS CHAPTER, WE ARE PRIMARILY CONCERNED 
with pump designs which develop pressures 
in excess of 500 psi. This is an arbitrary figure 
chosen because most industrial and aircraft 
power applications require pressures in the 500 
to 3000 psi range. Pumps generating lower pres- 
sures find applications in fluid handling systems 
where the user is interested more in flow delivery 
than in force multiplication. 

Preceding articles have shown the design differ- 
ences in materials, bearings and sizes for those 
spur gear and internal gear pumps used for high 
pressure and those built for high volume. 

Gear-like pumps which include lobe and 
screw designs are capable of large deliveries in 
the range of 5000 gpm. They were originally de- 
veloped for their large handling ability. 

Operating on the same principle as gear pumps, 
oil is trapped between the lobe spaces or screw 
threads and the housing and carried from suction 
to discharge. It can be readily seen that flow 
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The February installment stated: ‘Rotation in the 
wrong direction of herringbone pumps traps oil in the 
“Vv” to produce destructive back pressure strains. 


A note from the Worthington Pump and Machinery 
Corporation points out: 


“We have operated our herringbone gear pumps ™ 
either direction of rotation with no destructive straims 
of any kind. In fact, it can safely be said that we have 
seen no difference in wear, shaft deflection, etc. Te 
gardless of whether we run the gears with the apices 
leading or following. While it may be said that this 
trapping of oil in the “V” will occur when more than 
two teeth are in contact at one time, and that shaft 
deflection might occur if the bearing span is too great, 
we have experienced no trouble of this sort in our 
normal applications.” 


Editor’s Note: Strains produced by trapped oil depend 
on operating pressure range and viscosity of fluid. 
For pressures over 500 psi and viscosities over 500 
SSU, trapping in the “V”’ will create strains. Worth- 
ington applications are at pressures and viscosities be- 
low these figures. 
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Fig. 9. Large oil deliveries are 
provided by lobe pumps. Oil from 
the suction port is trapped between 
the rotor and outer housing and 
carried to the discharge port. These 
are large low pressure units used 
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carrying capacity, or the pump displacement 
which is a function of tooth space on a gear pump, 
can be made quite large. 

Figure 9 shows a cross-section of a three-lobe 
pump. One of the rotating members is directly 
driven by the power source. The other member 
is driven by timing gears mounted outside the 
pump chamber. Operating pressures seldom ex- 
ceed 250 psi. One design of the lobe pump uses 
a spring loaded vane mounted in each lobe so 
that the vane assures a sealing point where the 
crest of each lobe meets the housing. Each lobe 
is slotted to hold the vane. 

While most screw pumps are also high volume, 
low pressure units, the external screw pump de- 
sign, as shown in Fgure 10, can be built to de- 
velop continuous operating pressures of 1000 psi 
and intermittent operation to 1500 psi. This pump 
delivers up to 150 gpm. The high pressure design 
makes the pump suitable for industrial power 
applications as well as fluid handling service. 


Fig. 10. This DeLaval IMO screw 
pump will operate at pressures up 
to 1509 psi making it suitable for 
industrial power applications. The 
Power rotor drives two meshing 
screws. Pressure oil balances the 
thrust loads to minimize wear and 
insure smooth, quiet operation. 
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for fluid handling service. 








The power rotor, in the pictured DeLaval IMO 
pump, meshes with two opposed screws. Liquid 
enters the far end of the pump from the prime 
mover and leaves at the near end. 

To withstand the high pressure, cast steel cas- 
ings are used and the alloyed steel rotors are 
hardened and ground. Axial thrust is balanced 
hydraulically to minimize bearing loads. The 
rotors mounted in bronze bearing blocks, nest 
in renewable bronze housings. Two of three stop 
pins which are clearly shown in Figure 10, insure 
alignment of the housing bore and the shaft 
openings in the end bearing block. 

Like the other gear pumps that have been de- 
scribed, screw pumps deliver a constant output 
at a given speed. Where the rotors are properly 
machined, noise level is low and operation can 
be almost pulsation free. 


Chapter VIII, Part 5 will discuss vane type 
pumps. Please save each installment for future 
reference. 
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Comments on Venturi Booster 


In the December issue of APPLIED HY DRAU- 
LICS, page 30, is an item entitled “Cavitation 
Effect Minimized With Pump Booster” by F. W. 
Davis. Mr. Davis should be congratulated on his 
simple solution to the problem. However, for the 
benefit of others with similar problems, I believe 
it advisable to explain how and why it works on 
his installation and may not work on another 
pumping system. 
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Booster Construction 


The main feature of his booster is the use of a 
venturi with the makeup tank connected to the 
venturi throat. The action of a venturi is fairly 
well known and simple. With flow through the 
venturi, the sums of the pressure head and veloc- 
ity head at each of the three section, entrance, 
throat and exit are equal except for minor fric- 
tional losses. Thus, at the throat there is an in- 
crease in velocity and velocity head over the 
values at the entrance, and there is a correspond- 
ing decrease in pressure head (or pressure) at 
this point. In the diverging passage from the 
throat to the venturi exit, (the illustration labels 
this, “converging passage”), this increase in ve- 
locity head is almost wholly converted back into 
pressure head, so that exit pressure and velocity 
nearly equal the values at the entrance. 

The booster works on this type of installation 
because it is a closed system, in which the oil cir- 
culates from the pump, through the hydraulic 
mechanism and back to the pump without enter- 
ing a sump or supply tank somewhere in the cir- 


PREVENTIVE MAINTENANCE 
SERVICE PROCEDURES 
MODERNIZATION 

SHORT CUTS 


cuit. Without the booster, the pressure at the 
pump intake would be atmospheric (plus small 
pressure due to elevation of the oil in the supply 
tank). With the booster in use, the pressure at 
the venturi throat will always be atmospheric, 
and the pressure at the pump intake will always 
be greater than atmospheric by the amount of 
velocity head recovered in the diverging part of. 
the venturi. Thus, the pressure at the pump in- 
take increases with pump speed enough to com- 
pensate for the increasing entrance losses be- 
tween the intake flange and the gears. 

Most closed systems have a small makeup pump 
with relief valve between the supply tank and 
pump to put the suction side of the system under 
some definite pressure to eliminate cavitation 
effects. The booster is similar in effect to such a 
pump but one that gives increased pressure at 
high pump speed where it is needed. To be effec- 
tive the venturi must be designed with the proper 
throat-exit area ratio to effect a pressure recovery 
equal to or greater than the intake entrance losses, 

In an open system where the pump draws from 
a supply tank at atmospheric pressure, the booster — 
would tend to increase rather than decrease cavi- 
tation because the friction loss, entrance to exit, 
would be greater than an equal length of pipe. 
The: pressure at the pump intake decreases with 
pump speed and helps promote cavitation at high 
speed. E. T. HANSEN 

Racine, Wisconsin 


Portable Hydraulic System 


CASTER MOUNTED RESERVOIR, ON THE COVER 
A of which is fastened a motor driven pump 
complete with relief valve, 4-way directional, 
manually operated valve and pressure gage can 
be moved freely about the shop to provide a pow- 
er source for straightening presses, special po- 
sitioners or tooling. It is of great value to job 
shops which must often improvise tools for short 
runs. Readily available portable oil power 
solves many pressing and broaching jobs. 

Shops that build special hydraulically oper-' 
ated machines will find the use of a portable sys 
tem valuable for making tests and for determin- 
ing final circuit requirements. 

Using standard components and a welded reser- 
voir, the small shop can quickly provide its own 
power source. c. K. 





Submit your design hint or labor saving idea. BEST OF THE MONTH earns $10. Every published item brings you $5. 
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SERIES 


“COMMERCIAL” HYORAULIC 
PUMPS 


For Direct or Indirect Drive 


Suitable for pressures up to 1500 p.s.i. 


Discharge up to 50 g.p.m. 
Six Styles of mountings 
>", V4", ia 1”, i 


2'/,", 3” gear sizes 





Bearing failure is 4 negligible item in 
the new "D" series “Commercial” hy- 
draulic pumps. No pump is better than 
tts bearing which absorb the heavy 

developed within. 
pre length loading of the bear- 
ings in these pumps is accomplished by 
use of a new principle—Positive Aligned 
Gears. "Positive Alignment" was de- 
veloped and perfected by er 
cial’ and permits high speed operation 

pressures up to 1500 p.s.i. 

: it's easy to just forget om _ 
bearings in "PD" pumps—they will dis- 
charge their function ae rugged 
usage over a period of long life expec- 
tancy and bear out savings for you- 
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FOREWORD 
The term “Industrial Equipment” referred to in these but also applies to other types of industrial equipment 
Pneumatic Standards for Industrial Equipment not which are not generally classified as ‘“‘machine tools” 
only applies to machine tools coming within the fol- but which are air actuated. 
lowing definitions: NOTES: 

(A) “A metal cutting machine tool is a power-driv- The prefix letter “A” is used throughout these Stan- 
en machine not portable by hand, used for the dards to denote its applicability to pneumatic 
purpose of removing metal in the form of equipment. 
chips,” Where the letters “J.I.C.” are used they refer to 

Joint Industry Conference. 

(B) “A metal-forming machine tool is a power- Proposals for changes in these J. I. C. Standards are 
driven machine, not portable by hand, used considered at meetings of the Joint Industry Con- 
to press, forge, emboss, hammer, blank or shear ference which are held at intervals for this pur- 
metal,” pose. 
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ACTUATOR: A device to convert fluid energy into 
mechanical motion. 

AIR: Aijir as referred to in these Standards means the 
pressure medium for pneumatic applications. 


AUTOMATIC CONTROLS: Those actuated in re- 
sponse to the cycle of the equipment. , 

BACK CONNECTED: Where piping connections are 
on normally unexposed surfaces of pneumatic com- 
ponents. 

CHANNEL: Apn air passage the length of which is 
large with respect to its cross section dimension. 
CIRCUIT: An arrangement of component parts or 
pneumatic equipment interconnected to a _ specific 

appliance or appliances. , 

CLEANER: A device for the removal of solids from 
a fluid wherein the resistance to motion of such sol- 
ids is in a straight line. 

COMPARTMENT: A space within the base, frame, 
or column of the equipment. 

COMPRESSOR: A device for converting mechanical 
energy into air energy. 

Fixed Displacement: A compressor which deliv- 
ers a relatively constant volume of air per cycle. 

Variable Displacement: A compressor in which 
the volume per cycle can be varied. 

CYLINDER: A linear motion device in which the 
thrust or force is proportional to the effective cross 
sectional area and to the pressure differential. 

CYLINDER, SINGLE ACTING: A cylinder in which 
the air pressure can be applied in only one direction. 

Plunger Type: A cylinder in which the internal 
element is of a single diameter, and upon which 
the seal applied is of the contracting type. 

Piston Type: A cylinder in which the internal 
element is of one or more diameters, and the 
seal is of the expanding type. 

CYLINDERS, DOUBLE ACTING: A cylinder in 
which air pressure can be applied in either direction. 

Single End Rod: A cylinder with a rod extending 
from one end. 

Double End Rod: A cylinder with two rods, one 
extending from each end. 

ENCLOSURE: A housing for pneumatic apparatus. 

FILTER: A device for the removal of solids from a 
pneumatic system wherein the resistance to motion 
of such solids is in a tortuous path. 

FLUID: Any material that will take the shape of the 
container in which it is placed. 

FRONT CONNECTED: Where piping connections are 
normally on exposed surfaces of pneumatic com- 
ponents. 

PNEUMATIC PANEL: 

1. Pneumatic Mounting Panel 
A plate on which may be mounted a number of 
pneumatic actuating components. 

2. Pneumatic Control Panel 
A grouping of pneumatic control units mount- 
ed to form one assembly on a plate, or in a 
casting, and having a single mounting surface. 

LINE: A tube, pipe, or hose which acts as a conductor 
of air. 

LINE, EXHAUST: A return line which carries power 
or control actuating air back to the atmosphere. 

LINE, JOINING: A line which crosses or connects 
with another line on a diagram and which also con- 
nects in construction. e junction of the lines 
shall be indicated by a dot which must be at least 
three times the width of the line. 

LINE, PASSING: A line which crosses another line 
on a diagram, but which does not connect in con- 
struction. Line on a diagram to have no swell at 
crossing. 

LINE, PILOT: A line which acts as a conductor of 
control actuating air. 

LINE, WORKING: A line which acts as a conductor 
of power actuating air. 

LUBRICATOR: A device for adding lubricant to the 

actuating medium. 
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GLOSSARY OF TERMS 


MANUAL CONTROLS: Those actuated by the oper. 
ator, regardless of means. 

MASS PRODUCTION: For a model run, or an jp. 
definite period of time. 

MOTORS AND CYLINDERS: Devices for converting 
air energy into mechanical energy. 

MOTOR, OSCILLATING: A motor producing a max. 
imum angular rotative movement of less than 360° 
in either direction. 

MOTOR, ROTARY: A motor producing rotary motion 
having torque output proportional to the displace- 
ment per revolution and to the pressure drop be- 
tween intake and exhausts ports. 

MOTOR, ROTARY, FIXED DISPLACEMENT: A 
rotary motor in which the displacement per revoly- 
tion is not adjustable. 

MOTOR, ROTARY, VARIABLE DISPLACEMENT: A 
rotary motor in which the displacement per revoly- 
tion is adjustable. 

MUFFLER: A device for reducing exhaust noises. 

PASSAGE: A machined or cored connection which 
lies within or passes through a pneumatic compon- 
ent, and which acts as a conductor of air. 

PHASE OF CYCLE: 

0. Neutral 

1. Rapid advance 

2. Feed or pressure stroke (forward and return) 

3. Dwell 

4. Rapid return 

Rapid Advance: The approach of the tools or 
workpiece to the feed position. 

Feed: The portion of the cycle where work is 
performed on the workpiece. 

Dwell: The portion of the cycle where the feed 
rates or pressure stroke is stopped. 

Rapid Return: The return of the tools or work- 
piece to the cycle starting position. 

PORT: An opening at a surface of component; e. g., 
terminus of a passage. May be internal or external. 

PORT, VALVE: A controllable opening between 
Passages; e. g., one which can be closed, opened, or 
modulated. 

POSITIVE POSITION STOP: A structural member 
which definitely limits the working motion at a de- 
sired position. 

POSITIVE SAFETY STOP: A fixed structural mem- 
ber which confines maximum travel within the de- 
sign limits of the machine or equipment. 

PRESSURE-TIME DIAGRAM: A graphical presenta- 
tion of pressure in pounds per square inch plotted 
against time for a complete cycle of the equipment. 

RESTRICTION: A device which produces a deliberate 
pressure drop or resistance in a line or passage by 
means of a reduced cross-sectional area. 

Choke: A restriction, the length of which is rel- 
atively large with respect to its cross-section 
dimensions. 

Orifice: A restriction, the length of which is rel- 
atively small with respect to its cross-section 
dimensions. 

SCHEMATIC DIAGRAM: A drawing or drawings 
showing the functional construction of all valves, 
controls, and actuating mechanisms. 

SEALING DEVICE: A part or assembly of parts used 
to prevent leakage between two or more other parts. 

SEPARATOR: A device to separate water or other 
materials of different specific gravities from the ac- 
tuating medium. 

SUB-PLATE (Back Plate): An auxiliary mounting 
for a pneumatic actuating component to which pip- 
ing connections are mounted. 

SURGE: A transient rise of air pressure in the circuit. 

SYMBOLIC DIAGRAM: A drawing or drawings 
showing by means of approved standard symbols 

each and every piece of pneumatic apparatus in- 
cluding all inter-connecting lines. 

TRIP DEVICE: A mechanical element for the actua- 
tion of a position control. 

UNIT PRODUCTION: One piece per set-up. 


APPLIED HYDRAULICS 












5 Mee er 








Oper- 
n in- 
rting 


max- 
360 


Otion 
lace- 
» be- 


7olu- 


7olu- 
25. 


hich 
pon- 


mn) 


3 or 
k is 
feed 


ork- 


nal, 
een 
or 


ber 
de- 


>m- 
de- 


ita- 

ted 
nt. 
ate 


el- 
ion 


el- 
on 


igs 
es, 


ed 
ts. 
er 
ic- 


cs 





alin ante’ 








HATOER 


COUPLINGS 
GIVE BETTER SERVICE 


LAST LONGER y/ 


pick GENUINE HAIIISEN] coupLines 


FoR HANSEL] perrormance. .. 








Locking pins in Hansen Push- 
Tite Coupling Socket afford 
large area contact with plug, 
thereby preventing wear and 
subsequent leakage. 
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@ The ability of Hansen Push-Tite Couplings to withstand 
severe service — with practically no maintenance — has been 
thoroughly proved by years of hard everyday use in thousands 
of plants. The “socket head”, which contains the locking 
device, is factory assembled into a rugged integral unit which 
cannot be readily injured or have component parts lost by 
casual tampering. 
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To connect the coupling, you merely push the plug into the 
socket with one hand. Flow is instantaneous. To disconnect, 
push back sleeve on socket —coupling disconnects. Flow is 
shut off instantly and automatically. 


Write for catalog giving complete range of types and sizes. 
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Representatives 
BALTIMORE DETROIT NEW ORLEANS 
BIRMINGHAM FT. WAYNE PITTSBURGH 
QUICK CONNECTIVE FLUID LINE COUPLINGS for CHICAGO HARTFORD ROCHESTER 
AIR © OIL © GREASE » HYDRAULIC FLUIDS CLEVELAND LOS ANGELES SAN FRANCISCO 
WATEReVACUUM « STEAM e OXYGEN e ACETYLENE DALLAS LOUISVILLE pe my AH 
REFRIGER ANTS DAYTON MILWAUKEE 
ne ne DENVER MINNEAPOLIS ST. LOUIS 
SINCE 1915 ® ~ MONTREAL e TORONTO 
: Export Department: CLEVELAND 
— 
| 
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THE HANSEN MANUFACTURING COmrne 


Suse West 150th SUREET CLEVEDAND f1, me 
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MARSH GAUGES 


product is truly a mark of quality. 


type, construction, size, range, finish. 


Ask for this 
catalog 
covering your 
instrument 
requirements 








Sales affiliate of Jas. P. Marsh Corporation, Dept. 19. Skokie, Il. 
Export Dept., 155 E. 49th St., New York, N. Y. 





The Marsh line embraces pressure gauges 
and dial thermometers of every required 








MARSH INSTRUMENT CO. 


- the finishing touch 
to a good product 


Through long experience the users of your 
product have learned to respect the lasting 
accuracy of Marsh — the greatest name in 
pressure gauges. A Marsh Gauge on your 











ARMIN E 


(AIR OR SPRING RETURN) 


Completely Flexible 


F Npeeee now supplies solid steel 
upright columns in any lengths 
required to give you these impor- 
tant flexibility features. 


1 Normal ram clearance of 0” to 

6” may be increased to any 
clearance required for special 
application. 


e) Supplementary or replacement 
cylinders with any ram stroke 
required are available for quick, 
easy mounting on same brackets. 


3 Rapid socket wrench adjustment 
cyl'nder bracket swivels for per- 
fect alignment with work. 


Presses are available in 4, 2, % 
and 1 ton capacities — for staking, 
riveting, marking, punching and 
similar operations. 


Write for complete catalog of Air- 
Arbor Presses and single and 
double acting Air Cylinders. 


AIR-MITE 


2651-K West Lake, Chicago 12, Ill. 


AIR 
ARBOR 
PRESSES 
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AU.1 


A0.2 


A0.3 


A0.4 


A0.5 


A0.8 


A0.9 


A0.10 


A0.11 


Al.1.1 





AQ GENERAL 


(A) The purpose of these Standards is tp 
provide specifications for the application 
of pneumatics to industrial equipment 
which will promote safety of personne] 
uninterrupted production, long life of the 
machine, equipment or tool, and will not 
limit or inhibit advancement in the art of 
pneumatics. 


(B) Where new developments in pneumatics 
will perform in a manner equal to these 
specifications they will be considered as 
equivalent. 


These Standards are proposed to cover pneu- 
matic equipment in general applications. 
Any exceptions to these Standards will be 
as agreed upon between supplier and pur- 
chaser. 


The purchaser shall specify such additiona] 
details as are needed to meet unusual op- 
erating conditions. 


(A) The builder shall submit necessary per- 
formance’ specifications on pneumatic 
equipment, including symbolic or schemat- 
ic diagrams in accordance with Paragraph 
Al1.1.4 (A) for purchaser’s approval. Final 
diagrams and text shall conform to the 
pneumatic equipment shipped. 

(B) Part numbers shall be provided for all 
types of pneumatic equipment. Seal manu- 
facturers’ catalog number shall also be 
provided where sealing devices are com- 
mercially available. 


All pneumatic equipment shall be installed 
and used in accordance with the recom- 
mendations of the manufacturers thereof. 


All industrial equipment at the completion of 
assembly and before shipment shall be 
given complete performance tests to de- 
termine conformity with equipment spec- 
ifications. There shall be no evidence of 
external leakage. 


A pressure-time diagram taken under oper- 
ating conditions including data concern- 
ing maximum rate of pressure rise shall 
— when specified on purchase 
order. 


Pneumatic equipment shall be of proven en- 
gineering design, fabricated of material of 
accepted quality and with workmanlike 
finish; and must be capable of performing 
efficient, reliable service in the installation 
for which it is provided. 


Pneumatic equipment and piping shall be ac- 
cessible and mounted in a position that 
will not interfere with machine adjust- 
ments or maintenance of electrical, hy- 
draulic, or mechanical equipment. (See 
A2.6.3; A4.2.6 and A6.3.4). 


Al DIAGRAMS 
Al.1—Circuit Diagrams 


(A) Symbolic Diagram—A_ drawing or 
drawings showing by means of ap- 
proved standard symbols each and 
every piece of pneumatic apparatus, 
including all inter-connecting lines. 

(B) Schematic Diagram—A drawing or 
drawings showing the functional con- 
struction of all valves, controls, and 
actuating mechanisms including all in- 
terconnecting lines. 


Al.1.2 Symbolic Diagrams 


J.C. Pneumatic Standards 


(A) Symbolic diagrams shall be furnished 
with industrial equipment. (Schematic 
diagram acceptable.) 

(B) A copy of the diagram shall be firmly 
attached to the inside cover of the 
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pneumatic control enclosure or pneu- 
matic diagram enclosure, either by ad- 
hesive material or by permanent data 
pocket or clip. 


Al.1.3 Schematic Diagrams 


(A) 


(B) 


When requested on purchase order, a 
schematic diagram shall be supplied. 
When requested on purchase order, a 
schematic diagram shall show and de- 
scribe the flow paths for each phase 
of each complete cycle. 

When requested on purchase order, a 
schematic diagram shall show in color 
only those portions of the circuit which 
are functioning at each single phase 
of the cycle. (See Al1.4) 


Al.1.4 All Diagrams 


A1.1.5 


April, 


1951 


(A) 


(B) 
(C) 


The descriptive text shall explain the 
function of all components of the cir- 
cuit and the sequence of the opera- 
tions. Either the diagram or descrip- 
tive text shall include, in addition 
to the sequence of operations, the fol- 
lowing when applicable: 

1. All pneumatic equipment shall 
be identified. When possible, 
catalog number and manufac- 
turer’s name shall be shown. 

2. Size of piping. 

3. Diameters of pistons and rods, 
length of stroke, and esti- 
mated required force of cyl- 
inders when other than maxi- 
imum pressure is applied. 

4. Time of cycle, when pertinent. 
(For example: time range of 
cycle exclusive of loading). 

5. Operating pressures. 

6. Horsepower and R.P.M. of 
each pneumatic drive. 

7. Delivery and consumption in 
cubic feet of free air per min- 
ute. 

8. Storage or surge tank capacity 
in cubic feet. 

9. Displacement, speed _ range, 
and torque rating of each 
pneumatic motor. 

10. Data or text, or both. shall 
show operations performed 
and characteristics of any ac- 
tuating electrical equipment 
used. 

The related text and the diagram shall 
be shown on the same or facing pages. 
All diagrams shall be marked with 
serial number or with the purchaser’s 
order number of that equipment, or, if 
none, with some other symbol which 
will identify the particular apparatus 
to which the diagram applies. 


Requested number of copies of final diagrams 
and texts shall be forwarded by mail or in 
person to an individual delegated by the 
purchaser not not later than the date on 
which the shipment is made. 


A1.3—Standard Symbols 
Introduction 


(A) 


(B) 


(C) 


Standard symbols shall be used for 
symbolic diagrams and for showing 
flow paths in schematic diagrams. 

Directional Control Valves: The flow 
condition which is shown closest to 
the operating device is that which ex- 
ists when the device is operated. 

The Standard Symbols and sample 
drawing of a Pneumatic Circuit utiliz- 
ing the Standard Symbols to indicate 
the nature 4nd function of component 
parts in the circuit are shown on the 


» following pages. 





AVILA 


Specialists in Plerible Pipes 





SYNTHETIC HOSE - METALLIC HOSE 





FOR ALL FLUID SYSTEMS THROUGHOUT 
A WIDE TEMPERATURE RANGE 


@ Avica Synthetic Rubber and 
gr? flexible metal hose with integral 
angle couplings. 


@ Avica Swivel Flange couplings 
for aluminum and stainless steel 


tubing. 


@ Avica Fire Resistant support 
clamps for flexible and rigid pipes 
and electric cables. 





ui" ‘@j Avica Special Design assem- 
eZ 

ZA WY? blies to solve awkward installa- 
Z Qe 


tion problems. 


THERE IS AN AVICA HOSE 
ASSEMBLY FOR EVERY 
AVIATION APPLICATION. 





SEND US BLUE PRINTS OR SKETCHES AND OUR 
ENGINEERING DEPARTMENT WILL DESIGN A HOSE 
ASSEMBLY TO FIT YOUR REQUIREMENT. 


AVILA CORPORATION 


PORTSMOUTH, NEWPORT, RHODE ISLAND 





IN EUROPE 
AVICA EQUIPMENT, Ltd. = mane 
50 PALL MALL 
LONDON, S.W.1, ENGLAND 
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Al.3 STANDARD SYMBOLS 


—— 


SHALL BE IN ACCORDANCE WITH THE FOLLOWING RECOMMENDATIONS: 
(BASIC SYMBOLS CAN BE COMBINED IN ANY FORM DESIRED. NO ATTEMPT IS MADE 
TO SHOW ALL COMBINATIONS.) 





LINES 


MOTORS AND CYLINDERS-conT'p 
a se 








LINE, WORKING 





LINE, PILOT 


MOTOR, ROTARY 
VARIABLE DISPLACEMENT 











EXHAUST 


MOTOR, OSCILLATING 











CYLINDER,SINGLE ACTING 














li dpe 




























































































__COMPRES SORS 








COMPRESSOR, SINGLE 
FIXED DISPLACEMENT 


PRESSURE SWITCH 





PRESSURE GAGE 








COMPRESSOR , SINGLE 
VARIABLE DISPLACEMEN 


© 
@ 


SPRING 














MOTOR, ROTARY 
FIXED DISPLACEMENT 





MOTORS AND CYLINDERS | 





©) 


SHAFT, ROTATING 


LINE, FLEXIBLE a PLUNGER TYPE 
GONNECTOR (DoT To BE 3% . PISTON TYPE 

WIDTH OF ASSOCIATED LINE) 
DIRECTION OF FLOW —s—— || CYLINDER,DOUBLE ACTING 

SINGLE END ROD 

LINE, PASSING —t+— || pousce end ROD 
LINE,JOINING (TEE Cross E 

car teen seu CYLINDER, ROTATING, AIR |_| R |= 
STORAGE OR MISCELLANEOUS UNITS 

SURGE TANK E MOTOR, DRIVE, 2) 

ELECTRIC 
LUBRICATOR -{ue)- 

PLUG OR 
PLUGGED CONNECTION x iehtractbcet (ur 
TESTING STATION t 

(GAGE CONNECTION) =| ~ %K sntaincaeneetetoant «9 
POWER TAKE-OFF ——r| | FILTER Fu) 
RESTRICTION, FIXED ¥ SEPARATOR ep) 

MAW 
: 











COMPONENT ENCLOSURE 





= 


f 





L 
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ii’ Vie 
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VALVE METHODS OF OPERATION-CONT'D 
VALVE, CHECK —)— CONTROL, CENTRIFUGAL | CENT] 
VALVE,RESTRICTION, Vv 
VARIABLE —— CONTROL, COMPENSATOR | ~COMP 
VALVE,BASIC SYMBOL == 
(INSERT MODEL NO. FOR CONTROL, COMPENSATOR ea 
SPECIAL VALVES) PRESSURE P 
METHOD OF INDICATING 
INTERNAL FLOW (MJ CON TROL,COMPENSATOR 
i 1 
VALVE, MANUAL SHUT OFF —fS2}— | | CONTROL, CYLINDER CYL 
VALVE , —Y 
MAXIMUM PRESSURE CONTROL, DETENT DET 
REMOTELY OPERATEQ me MAN 
r 
VALVE, SEQUENCE L CONTROL, MECHANICAL MECH 
DIRECTLY OPERATED 
n CONTROL, MOTOR 
VALVE, . ELECTRIC Mra J 
PRESSURE REGULATOR| (LA 
CONTROL, MOTOR a 
VALVE,FLOW CONTROL a AIR (itn |: 
PRESSURE COMPENSATED | ae aaa — 
o 
HYDRAULIC = 
CONTROL, PILOT ait 
AIR 
VALVE,SHUT OFF 7 —— 
2 POSITION- 2 CONNECTION CONTROL, SERVO SERVO 
VALVE, DIRECTIONAL 
2 POSITION -3CONNECTION TAAN CONTROL, SOLENOID SOL 














VALVE, DIRECTIONAL 
2 POSITION-4 CONNECTION 





bs 











VALVE, DIRECTIONAL 
3 POSITION-4 CONNECTION 
CLOSED CENTER 














CONTROL , SOLENOID 
HYD. PILOT OPERATED 








CONTROL , SOLENOID 
AIR PILOT OPERATED 








Ci eS ood 








METHODS OF OPERATION 





CONTROL, THERMAL 

















CONTROL, BASIC SYMBOL 








LICS 























CONTROL,PILOT HYD. 
DIFFERENTIAL AREA 
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(4) 


SAMPLE PNEUMATIC CIRCUIT 


CAMSHAFT LOCATING CYLINDER 


























2" BORE 
20" STROKE 
2-TO-! ROO 
CUSHION 
oe a BLANK END (5) 
; =i 
— seal Vv 
Vv 
| ae | 
= 3 
It) (3) 
Lal CYCLE TIME 60 SECONDS 











! ~” Ss 
SET 40 PSI. ' rs 


_ (2) 























4 
AIR SUPPLY ays +O} 
x} FILT. Lua 
142° STEEL TUBING 035 WALL 

















SEQUENCE OF OPERATION 
(1) OPERATOR LOADS AND CLAMPS PART MANUALLY ANO PUSHES CYCLE START BUTTONS 
(2) SOLENOIDS "A" AND "B* ARE ENERGIZED AND WHEN L.S-! IS TRIPPED SOLENOID *B* 
1S DE -ENERGIZED 
(3) CYLINDER MOVES FORWARD UNTIL WEDGE ENCOUNTERS NEXT NOTCH IN RACK 
(4) CYLINDER DWELLS AT THIS POINT UNTIL ELECTRIC TIMER TIMES OUT AND 
SOLENOID "B" IS AGAIN ENERGIZED AND FIXTURE MOVES TO NEXT NOTCH 
(5) THIS CYCLE IS REPEATED UNTIL L.S.-2 IS TRIPPED 
(6) US-2 ENERGIZES TER *2, WHEN TIMER *2 TIMES OUT SOLENOID “A* IS 
DE-ENERGIZED AND SOLENOID "8" IS ENERGIZED AND CYLINDER RETURNS 
TRIPPING L.S.-3 DE-ENERGIZING SOLINOID "B* COMPLETING CYCLE. 
Al.4 Legend Code A1.4.3. Definition of Functions 
Al.4.1 Color Code Function Definition 
Function Color 
Intensified Pressure Pressure in excess of 

Intensified Pressure _Black supply pressure and 

Supply Pressure ____________________- Red which is increased by 

Charging P a booster or intensifier. 

argin ressure 

Reduced Pressure  ) Intermittent Red Supply Pressure Power actuating air. 

Metered Flow - - Yellow Charging Pressure Compressor — Inlet 

Exhaust __Blue pressure that is higher 
than atmospheric pres- 

DE) atitheonaduseniundnenenwnstl Green sure. 

Inactive -.------------------------ Blank Reduced Pressure Auxiliary pressure 
which is lower than 
supply pressure. 

Al.4.2 Pattern Code Metered flow Controlled Flow Rate 
Zip A Tene Exhaust Return of power actuating 
Pattern or Equivalent medium to atmosphere. 
Function No. Pattern Intake Sub-atmospheric pressure, us- 
i i of com- 

Intensified Pressure #7R —_— 4 or dy intake side 

Supply Pressure A7——z Inactive Air pressure which is within 

Chargi p the circuit but which does not 

R row ressure ) 452-0 CE serve a functional purpose 

an Se during the phase being repre- 

Metered Flow #63 «FES sented. 

Exhaust #75 ESI Al.5 Diagram Size 

; A1.5.1 All Diagrams shall be of such size as to 

Intake #16 clearly disclose all components of the sys- 

tems. Diagrams shall be 8-% "x11" or 

Inactive Blank [____) folded to that size. 
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BECKETT £27 WALVES 


PROVIDE COMPLETE CONTROL OF AIR AND 


HYDRAULIC CYLINDER ACTION! 


ENTIRELY new, Hi-Cyclic Valves are open- 
ing up unlimited applications for accurate, 


AIR VALVES 


3 or 4-Way 
RECIPROCATING VALVES 


08. 


Model B 


High performance 
valve capable of 2500 
cycles per min. Un- 
limited applications. 
Selective directional 





i speed control ob- 
tained by adjusting 
piston stop nuts. 

Available in 4%”, 4%”, %” and %” ports and 


with spring load for cam operation or motor control 


Model BB 


Same as Model B 
Valve with spring 4 
load and special ball 
point designed for 
cam operation Has 
special mounting . 
bracket for mounting in four different positions 
Selective speed control obtained by adjusting 
piston stop nuts. Available in %” and 4%” ports 
Model BB %” and %” Valve same as %” and 
4%” Model BB except mounting bracket is not 
supplied. This valve is mounted same as Model B 
%” Valve 





Model BBFT Beme as Model BB Valve 

except equipped with fin- 
gertip control for hand operation. Operates with 
very light fingertip pressure. Available in %” and 
4” ports with special mounting bracket for mount- 
ing in four different positions. Model BBFT %” 
and %” Valve same as %” and 4%” Model BBFT 
Valves except mounting bracket is not supplied. 


SOLENOID AIR VALVES 
3 or 4-Way 


Model B-1 


Single solenoid valve 
with spring return. 
Directional speed 
control obtained by 
adjusting piston stop 
~ nuts. Operates on any 
i o hn mt air pressure, without 

, 8 is electrically possible with 
an A.C. solenoid. Suitable for all conventional 
valve operations and fast cycle operations. Avail- 
able in %”, 4%”, %” ports 








SOLENOID AIR VALVES 


Model B-2 


Double solenoid, mo- 
mentary contact con- 
trolled valve. Oper- 
ates on momentary 
electrical impulse, 
making possible any desired action without com- 
plex wiring, relays or timers. Will control air 
cylinder stroke within 0.001”. Available in %”, 


uwer6 fe 


4 > ) ports 





5 Port e Dual Exhaust Valves 


Hi-Cyclie Valves Model B, B-Spring Loaded, BR, 
BBFT, B-1 and B-2 are available in %”, 4”, 
%&” ports with pinned stop nuts and exhaust con 
trols for selective direction speed adjustment 


PILOTED MODEL AIR VALVES 
Model B-1 


Heavy-duty piloted, 
single solenoid con- 
trolled valve. Avail- 
able in %”, %”, 1” 
ports. Same high per 
formance as smaller 
valves. Operates with 
instantaneous full 
port opening. Equipped wtih dual exhaust ports 
for directional speed control 





Piloted Model B-2 "e*"»- duty. 


air - piloted 
double solenoid valve with momentary contact con- 
trol. Available in %”, \%”, 1” ports. Instantan- 
eous full port opening on operation. Same exacting 
performance as Model B-2 valve. Equipped with 
dual exhaust ports for directional speed control. 


AIR TIME DELAY VALVE 
Model ATD 


For operating § air 
cylinders with a time 
delay on return stroke 
accurately adjustable 
from 5 seconds to 5 
minutes. Operation is en- 
tirely by air pressure. 
Available with 4%” ports 






> 


4-WAY HYDRAULIC VALVES 


Hi-Cyclic Valve Models B, B-Spring Loaded, 
BB. BBFT. B-1 and B-2 are available in 4” 
and %” ports for oil and water applications up 
to 750 p.s.i. Same fundamental construction and 
performance as Hi-Cyclic Air Valves. 


BECKETT-HARCUM COMPANY 


1145 WAYNE ROAD 
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88 MODELS — %” to 1” — 


SOLVE EVERY CONTROL PROBLEM 











fast, smooth control of air-powered and hy- 
draulically operated labor-saving machinery. 


MASTER PILOTED VALVES 


Model M-1 


Hand - controlled = or 
remote piloted by 
any %” or 4%” 
Beckett Hi-Cyclic 
Air Valve. Exacting performance with or without 
use of electrical control. Supplied with %” ports. 
May be operated either with air or oil. 





Model M-2 


Extremely accurate 
valve for remote pi- 
loting of large cyl- 
inders by any me- 
chanically or electric- 
ally controlled ‘%” or 4%” Hi-Cyclic Valve, as 
well as by Model ATD Valve to make a time de- 
lay possible on large cylinders. Model M-2 valve 
has 1” ports which can be bushed down for smaller 
connections. Valve can operate on air and be 
piloted by air; operate on oil and be piloted by 
air: operate on oil and be piloted by oil. When 
operated by oil and piloted by air, valve 
functions with greater accuracy than is possible 
to obtain with a _ solenoid-operated valve. For 
applications up to 1500 p.s.i. 





Master-piloted valve’ with 
Model M-3 4” be piloted 


ports. Can 

by any %&” or 4%” Hi-Cyclic Valve. For recipro- 
cating actions where extremely slow travel is 
required without electrical control. Operated and 
piloted by air or oil, as Model M-2 Valve. For 
straight air operations, M-3 Valve is a 5-port 
valve with dual exhausts for directional speed 
control. For oil operations, valve is 4-port with 
single exhaust port. No directional control with 
oil. Applications up to 1500 p.s.i. Extremely 
accurate when operated on oil and piloted by air. 
Will not stop on dead center regardless of how 
slow vaive is operated. 


Model M-4 Master-piloted valve with 


3%” ports. Can be piloted 
with any %” or %” Hi-Cyclic Valve. Same 
action and operation as M-3 Valve. 


Engineering drawings and complete 
data available on all Hi-Cyclic 
Valve Models. Write for details out- 
lining your requirements. Also man- 
ufacturers of automatic air-powered 
tapping controls and drill press feeds; 
especially designed “packaged air 
controls” for converting machine tools 
and production machinery into auto- 
matic, precision, time-saving units. 
Recommendations for any air or hy- 
draulic control problem submitted 
without obligation. 


WILMINGTON, OHIO 
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A2.3.3 


A2.4.1 





i) 


A2 PNEUMATIC CONTROLS 
A2.1—Definition of Controls 


(A) Manual controls are those actu- 
ated by the operator, regardless 
of means. 

(B) Automatic controls are those 


actuated in response to the cycle 
of the equipment. 


A2.3—Protection 


Over-pressure and under-pressure regulation 
shall be provided on pneumatic circuits 
where required. The adjustments on the 
pressure control units shall be accessible. 
Provision shall be made to permit locking 
enclosure or compartment in which pres- 
sure control unit is mounted, or protective 
locking type adjustments shall be provided 
to prevent tampering. 


.3.2 All pressure controls shall be so constructed 


as not to be adjustable outside. nominal 
working ranges, and shall be marked to 
indicate nominal minimum and maximum 
pressures. 

Where there is more than one source of sup- 
ply on the equipment and possible damage 
may be caused by the stoppage of any of 
any one source, interlocks shall be pro- 
vided so that the stoppage of one source in 
the circuit will not endanger or damage 
the equipment. 

Where loss of supply pressure may result in 
damage to equipment, loss of accuracy, or 
danger of injury to personnel, means shall 
be provided to prevent operation under 
those conditions. 


A2.4—Controls—Circuit 


When shifting from rapid traverse to feed, 
the starting position of the feed rate shall 
be maintained consistent with the type of 
service required. 





Pneumatic circuits shall be so designed as to 
minimize air consumption, the Zeneration 
of heat and to conserve power. 

In each electrically controlled circuit, in Case 
of solenoid failure, means shall be pro- 
vided to prevent damage to equipment 
loss of accuracy, and danger of injury to 
personnel. 

Neutral valve positioning controls shall be 
independent of and unaffected by adjust. 
ment of other controls. 

Where practicable, feed and cycle limiting 
trip devices on mass production equip- 
ment shall be so arranged that the feeq 
distance can be set and sealed. After feed 
distance is pre-set the control mechanism 
shall be adjustable as a unit. 

*(See Engineering Developments, end of 
Standards.) 

(A) Positive position stops shall be so de. 

signed that the dwell time will not be 

affected when positive position stops 
are reset. 

Positive safety stops for machine 

slides shall not be adjustable, but shall 

have provision for replacement. 

On industrial equipment operated at ele. 
vated temperatures or with toxic mate- 
rials, the circuits shall be so designed and 
located that they can be serviced while 
equipment is operating under these con- 
ditions. 

Pneumatic circuits shall be so designed, con- 
structed and applied that unnecessary 
surge pressures are minimized at their 
source, and equipment shall be of adequate 
strength to withstand all operating pres- 
sures and surge pressures. 

Pneumatic circuits shall be so designed as to 

prevent uncontrolled movement of the 

equipment-operating devices in all phases 
of the equipment cycle including the idling 
phase. 


A2.4.4 


A2.4.5 


*A2.4.6 


A2.4.7 


(B) 


A2.4.8 


A2.4.9 


A2.4.10 


TESTED-PROVEN-ACCEPTED!? 


CHOOSE THE 


IR VALVE 


Best for 
Trigger - Quick 
Control 
of all 
Air Operated 
Equipment 


YOU HELPED 


DESIGN 


TWO BASIC 


PIPE SIZES 


FULL FLOW 
COMPACT 


ONE MOVING PART 


MECHANICAL AIR CONTROLS 

















Send for 


FREE Catalog today* 15311 W. 11 
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ROYAL OAK, MICHIGAN 


APPLIED HYDRAULICS. 
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c ith ANCHOR Ductile SI Hose Coupli 
eir 
am —wit uctiie Sleeve Mose Couplings 
pres- 
as to 
f the 
hases nV, Factory application of Anchor's exclusive Ductile 
idling Sleeve Coupling is your best insurance against 
leaks or blow-offs. Our superior grip gives you a 
plus margin of safety and a minimum time loss due 
to lay-up of equipment. 
Here's how it works (referring to the illustration): —— 
Cover stock (G) is removed from the hose by grinding =" 
and buffing. Ductile Sleeve (C) is slipped on the end fa 
Clamp-type Couplings of the hose over the bare wire. Coupling body (A) ] 
with steel insert (B) attached is placed in position on ide 
the hose. The coupling is then swaged radially on i 
the hose, imbedding the ductile sleeve into the inter- J 
nal grooves of the coupling shell (E) and into the 
mesh of the wire braid reinforcement (F). This is the . 
exclusive Anchor patented grip. — ~ | 
Some of the applications of Anchor high-pressure f a 
flexible oil lines include high-pressure riveting, road — = 
machinery, snow plows, coal mining machinery, ma- —_ 
terial handling machinery, machine tool applications, — 
: agriculture, railroads, oil field machinery, liquefied pe- = 
2-Pi Re- — 
a See troleum gas, lubrication and various other installations, 
T Send for complete information 
on Anchor assembled hose units. 
Clip coupon to company letter head 
Sm Te 
S | ANCHOR COUPLING CO. INC, Dept. AH-31 
i Libertyville, Ilinois 
I want engineered-information on cost-cutting Anchor Ductile Sleeve 
NPTF Straight Adapter 4 45°-90° Adapter Unions | Hose Couplings. Please send me Bulletin No. 48, 
Unions ; 
Other stylex of related fittings | iene Me ara, 
. available for piping installations 
PY [el fe) -meeltl-Jmi, (cmerom |, [en 




























Factory Libertyville, Illinois ° Branch: Detroit, Michigan 
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Dependable Hydraulic Seals 


Minnesota O-Rings function in air 
or gas systems as well as in hydraulic 
systems. Air cylinders . . . hydraulic 
valves .. . hoisting mechanisms. . . 
water pumps. . . bottling machines 
. . . refrigerators . . . motors... 
lubricators . . . are a few of their 
uses. Minnesota’s exclusive injection 
process makes possible very close 
dimensions, uniformity in mass pro- 
duction and downright economy. We 
use special compounds of synthetic 
rubber to meet your exact require- 
ments. Let us quote on your next 
hydraulic packing installation. 


SRS’ Manufacturers of 


all types of small 
rubber parts 









Write for O-Ring Catalog 
MINNESOTA RUBBER & GASKET CO. 


3642 WOODDALE AVE., MINNEAPOLIS 16, MINN. 





REMOVE 92% OIL, WATER 
AND DIRT FROM GAS AND 






AIR LINES? 








sTUDY EXPLO 
multi blade 
te directions 
gh non-a 
nu fore 
e thrown ov 
de of housing: 


rotors © 
unde 

ligned rotor spaces 
ign matter which 
¢t of ai 


Four 
in oppo’! 
movement throv 
dirt and © 
rotor blades °F 
centrifuge! force to $! 


Moisture: 
collect on 
stream by 


and poss inte drain 


For paint and lacquer 
spraying, ceramic, sand 
blasting, air cleaning, etc. 
Easily replaces less effi- 
cient baffle type devices. 
Tell us details of your pro- 
blem when you write for 
@ catalog. 





















CAPACITY RANGE: AS LOW AS 7 CFM TO 17,000 CFM 


logan ENGINEERING CO. 
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Made By The 
Manufacturers of 
Logon Lathes 
and Shapers. 






4920 W. LAWRENCE AVE., CHICAGO 30, ILL. 








A2.4.11 Pneumatic circuits shall be so designed, and 


when necessary incorporate suitable dash 
pot devices, as to adequately compensate 
for load variations and their effect On the 
compressible actuating medium in relation 
to the intended service. 


A2.4.12 Circuits having two or more heads, Slides 


A2.5.1 


A2.5.2 


A2.5.4 


A2.5.6 


A2.5.7 


A2.6.1 


A2.6.2 


A2.6.3 


A2.6.5 


A2.6.7 


A2.6.8 


or actuators shall be provided with Means 
to insure all units operating in proper re. 
lation regardless of load variation. 

A2.5—Enclosures and Compartments 

For the purpose of these Standards, an en. 
closure means a housing for pneumatic 
apparatus. A compartment means a Space 
within the base, frame, or column of the 
equipment. 

Automatic controls that might be damaged 
by exposure to dirt or dust or stock moy. 
ing equipment shall be adequately pr. 
tected and readily accessible. 

Doors and other parts of compartments fo; 
automatic controls shall be sheet steel no} 
less than 14 USS gage, or cast metal not 
less than %” thick. Compartments for 
automatic controls shall be completely igo. 
lated from coolant, cutting or lubricating 
oil, chips and dirt. 

(A) When enclosures for control devices 
are required they shall have hinged 
covers which swing horizontally and 
shall be held closed with screws which 
require the use of a tool (wrench or 
screw driver) to remove. 

(B) Means shall be provided for locking 
when requested by purchaser. 

The arrangement of enclosures for mounting 

controls shall permit ample room for 
proper maintenance. 


A2.6—Mounting 


(A) All Controls: All controls shall be 
mounted so as to minimize the possibil- 
ity of damage from floor trucks or 
other stock moving equipment. They 
shall be protected against falling ob- 
jects and operator’s accidental move- 
ments. No controls shall be placed in 
in high heat areas or in locations sub- 
ject to any harmful conditions unless 
properly protected. 

(B) Manual Controls: All manual controls 
shall be mounted within reach of the 
operator when in his normal operating 
position. Operator shall not be re 
quired to reach past revolving spindles 
or moving tools to reach manual con- 
trols. (See Paragraph A7.1.2) 

(C) Automatic Controls: Automatic con- 
trols shall be so located and protected 
as to prevent inadvertent operation. 

All pneumatic controls shall be mounted two 

feet or more above the bottom of the equip- 
ment providing such mounting will not 
impair the proper functioning of the cir 
cuit. (This paragraph is written as a guide 
for all new machinery and equipment with 
the understanding that any deviation will 
be in accordance with paragraph A0.2). 
Pneumatic control units shall be mounted in 
positions which provide complete access! 
bility to all units for maintenance without 
interfering with adjacent equipment. 

All industrial equipment shall incorporate 

an emergency stop control readily acces 
sible from operator’s normal position. 

Piping shall not be used as a means for sup 

porting valves or equipment where vibra- 
tion may prove detrimental to piping. 

Automatic controls shall be mounted as close 

to actuator as practicable to keep working 
lines as short as possible to prevent waste 
of air and excessive actuating time 1aé 
Mounting should be such that adherence 
to the above does not violate Paragraph 
A2.6.3. 
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A3 COMPRESSORS A data sheet or catalog providing complete 
information on speed limits, pressure 
range, delivery and horsepower required 


A3.3—Mounting Compressors shall be provided with the specifications. 


A3.3.1 Compressors or subassemblies including the A3.5.2 Whenever a compressor is mounted so that 
compressors, shall be readily accessible for its nameplate is not readily visible, a plate 
maintenance. with duplicate information shall be pro- 

A3.3.2 Compressors shall be mounted where they vided where it can be readily seen. Such 
are adequately protected from damage. duplicate plate shall be marked ‘“dupli- 

A3.3.3 When compressors and other apparatus are cate”. The nameplate shall. not be re- 
mounted inside a compartment or enclo- moved from the compressor. 
sure, sufficient space must be provided A3.5.3 The direction of rotation of each compressor 
to assure complete accessibility to all units. shall be clearly indicated on the com- 

A3.3.4 Compressor compartments must be clean, pressor where it can be readily seen. 
free of moisture and adequately vented. A3.5.4 All necessary valves for removal of any com- 
All openings must be of sufficient height pressor while other compressors are still 
above the floor or be protected to such an in operation shall be provided. 
extent that dirt, chips, coolant, etc., cannot A4 Piping, Fittings, and Passages 
enter, especially at such times as floor is (Piping includes all pipe, tubing, hose 
swept or washed. and fittings. Passages ‘include all air 

A3.3.5  Direct-coupled compressors must be prop- conductors other than piping.) 
erly aligned and securely mounted in such A4.1.1 When requested on purchase order, a piping 
a manner as to assure alignment under layout or photograph shall be furnished. 
normal operating conditions. When A4.1.3. Piping shall have adequate strength to with- 
mounted inside column or base of equip- stand additional pressure, including surge 
ment, foot-mounted compressors and driv- pressure, within the safety limits of the 
ing motors shall be mounted on a sub-base entire circuit. A factor of safety of at 
of adequate strength which can be easily least eight (8) over normal working pres- 
removed for servicing. The coupling must sure is recommended except for flexible 
have adequate capacity to transmit the hose. (See paragraph A4.2.4.) 
power required. A4.1.5 Piping leads in working circuits between 

A3.5—Compressor Nameplates actuating devices and feed control devices 
A3.5.1 The following information shall be perma- shall be so constructed as to rigidly con- 
nently indicated on each compressor: fine a minimum volume of air, the pur- 
(A) Manufacturer’s name and ad- pose being to maintain constant, controlled 
dress. motion and minimize the effect of varying 
(B) Manufacturer’s identifying part forces. 
number. A4.1.6 (A) Solderless pipe connections shall be 
(C) Manufacturer’s serial number if used (for example: flared, flareless, 
any. self-flaring, flanged, or equivalent). 






Laundry 


Workers... 
NOPAK Air Cylinder 
Reduces Fatigue, Speeds Production, Cuts Costs! 


By proper application of a NOPAK Model E Air Cylinder, the 
National Marking Machine Co. has made its Damp Net Lift a 
real labor-saving device. It makes the former heavy task of 
handling damp bundles light, quick and simple; does away 
with “back-breaking” labor, speeds up work, reduces 
shakeout costs . .. The proper application of 
NOPAK Valves and Cylinders can improve 

the performance of equipment that you build 


or use ... for production, maintenance, or 
National Damp- 


material handling. . 4 re Net Lift powered 
GALLAND-HENNING MEG. CO., 2743 S. 31st Street, Milwaukee 46, Wis. |) / Aten Si mummy 2”, NOPAY nets! 


Write for Bulletin SW-1 
or refer to Sweet's File 
for Product Designers. 
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VEE LEATHERS FLANGE LEATHERS 
U LEATHERS _—) “ty CUP LEATHERS 





’ 


LEATHER 
PACKINGS 


ee 


Economical ... Durable 


Tannate Packings for Hydraulic and Pneumatic equipment 
withstand wear better and have longer service life than most 
oak tanned packings. The average strength of Tannate 
Leather is about 35% higher than choice oak. Its resistance 
to chemicals (especially oils and weak acids) is also greater. 
For dependable performance . . . lower maintenance costs 

. less frequent replacements, be sure to install Tannate 
Leather Packings. They are made from your specifications 
to fit your needs. 














PRODUCERS OF FINE LEATHER FOR 249 YEARS 


J. E. RHOADS & SONS 


35 NORTH SIXTH ST., PHILA. 6, PA 








DIFFERENT! 





TWO NEW VALVES FOR 










CONTROL OF 
AIR CYLINDERS! 


TYPE NH (above)—A new hand- 
operated, four-way, directional 
air control valve. Sizes Ye" and 


%"* lever motion. 


TYPE NF (right)—A new foot- 
operated, four way, directional 
air control valve. Sizes Ye” and 
%" .With or without pedal guard. 


Here is the newest thing in air valves for operat- 
ing single or double acting air cylinders! Built for 
hand or foot operation, these instant-acting valves 
provide fast, effortless control comparable to an 
electric valve —at minimum cost. 


DISC TYPE; SELF-LAPPING— Metal-to-metal seat. Air 
tight. Packless. 
PILOT CONTROLLED; PISTON OPERATED — Only light 


touch required; air does the work — shifts the main 
valve. 


PRECISION ENGINEERED — Simple, compact, self- 
contained; rugged! Try one today. Ask for bulletins. 


HANNIFIN Corporation e 


1155 S. KILBOURN AVENUE e CHICAGO 24, ILLINOIS 
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(B) When flared type fittings ar 
(which require a fering tool) “— 
angle of flare of tubing shall be 37° 
from the centerline, 74° included angle 
and flare dimensions shall be in accord 
with Army-Navy Design 10061. 

*(C) All pipe threads shall be Drysea] Amer. 
ican (National) Standard Taper Pipe 
Threads (N.P.T.F.). 

(D) Fittings with straight threads and 
which incorporate seals that seal with 
pressure may be used in place of Pipe 
thread fittings. 

(E) All piping connections shall be so de. 
signed and installed as to permit quick 
removal and re-assembly by means of 
hand tools. 

(F) Tubing outside diameter sizes shall in- 
crease in 1/16” increments from %” io 
and including *s8” and in increments 
of %” above % "diameter up to and 
including 1” diameter and in 4” jn- 
crements above 1” diameter. 

(G) Fittings with restricted or stepped-up 
passages are not recommended. 


*(See Engineering Develepments, end of 
Standards. 


A4.1.7 All piping, piping fittings, passages, storage 
or surge tanks, cored holes or drilled holes 
must be free of burrs, or foreign matter 
which might cause damage to any pneu- 
matic unit. Sharp edges shall be removed 
— they adversely affect the flow 
of air. 


A4.1.8 Whenever practicable, each piping run must 
be integral and continuous from one piece 
of apparatus to another. Piping runs must 
be removable without dismantling equip- 
ment components and without pending 
tubing or springing it in a manner to dam- 
age it. All rigid piping must be securely 
supported at frequent intervals to avoid 
vibration or movement. Points of con- 
tact or support on the outside of the piping 
shall be so designed that they will not 
result in damage to the piping. Piping shall 
not be welded to supports. 


A4.1.9 When high or extra high pressure piping 
is used all connections shall be welded to 
steel flanges; or connection may be used 
which are equal in performance and ease 
of assembly. Flanged connections shall 
use sealing devices that seal with pressure 
(all welded joints shall be stress relieved). 


A4.2.4 All portions of piping circuits subject to 
movements in which flexible hose is re- 
quired, oil-resistant hose shall be used and 
shall be fabricated to a pressure safety 
factor of at least five (5) with respect to 
the circuit in which it is used. Flexible 
hose shall have vertical connections and 
shall have sufficient slack to avoid sharp 
flexing and straining. Horizontal connec- 
tions are acceptable only if hose is ade- 
quately supported. 


A4.2.6 Piping shall not be placed where it will in- 
terfere with the adjustment, repair or re- 
placement of control units, and _ piping 
connections shall be readily accessible for 
maintenance. 


A4.2.7. When construction of equipment necessitates 
shipment or moving in sections, thorough 
precautions shall be taken to adequately 
protect piping runs, whether they be left 
in place on one of the equipment sections 
or whether they are removed and separ- 
ately boxed for shipment. All male threads 
shall be sleeved, and all piping openings 
or female threads equipped with suitable 
closures. 

A4.2.8 Piping shall be so arranged that pressures 
may be tested at accessible locations, pret 
erably at built-in checking stations which 
shall be indicated on diagrams. 
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A4.4—Identification of Piping and 
Checking Stations 


Piping runs and checking stations shall be 
permanently identified to correspond with 
diagram markings. 


Aé VALVES, ACCESSORIES, AND DEVICES 
Aé.1—Filters and Lubricators 


Means shall be provided for the removal of 
deleterious materials from the pneumatic 
system which would be detrimental to the 
operation of the equipment. 

A6.1.2 Suitable means of air line lubrication shall 

be provided when practicable. 

A6.1.4 Filters shall be of such construction that the 
filter medium can be removed for cleaning 
or replacement without disturbing the pip- 
ing. When practicable, suitable means 
shall be provided to indicate when filter 
should be cleaned. 

Intake cleaners shall be provided and shall 
be of ample size to clean more than double 
the capacity. Suitable means shall be pro- 
vided to remove cleaners. 


A4.4.1 


A6.1.1 


A6.1.5 


A6é.2—Sealing Devices 

All sealing devices must be of such materials 
that they will not be adversely affected by 
air or lubricants. 


A6.2.1 


A6.2.3 Sealing devices on reciprocating or rotating | 
shafts shall prevent leakage, except that | 
required for lubrication of such devices | 


under working conditions without damag- 
ing shafts. 

A6.2.4 Clearances in sealing glands shall be such 
as to prevent undue extrusion of the seal- 
ing material. 













A6.2.5 Stuffing boxes for automatic packing shall be 
so designed as to prevent adjustment be- 
yond the functional limits of the packing. 
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Three body styles complete a 
line of 2-way, 3-way, and 4-way 
open-end exhaust, 3-way piped exhaust and 4-way 
piped exhaust valves, plus many methods of actuating, 
plus almost countless variations. Ends of all bodies 
in respective sizes are identical, permitting incor- 
poration of any desired control assembly; internally, 
parts are interchangeable. Important features: leak- 
proof ‘‘O-U"’ packers (no metal seats); standard pipe 
area through valve permits unrestricted air flow 
and minimizes pressure loss. For controlling air, 
water or oil pressures up to 175 p.s.i.; tempera- 

tures up te 120° F, Sizes 4", %", 4", %", 1”. 








. a * 
For further information get Bulletin “A”. 
» . 7. 


VALVAIR CORPORATION » 454 Morgan Avenue, Akron 11, Ohio 
- AFFILIATE: SINCLAIR-COLLINS VALVE CO. * 
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Resistoflex hose assemblies 
provide the answer to con- 
stant flexing and vibration 
in hydraulically controlled 
equipment. 


THREE REASONS explain why more and more manufac- 
turers standardize on Resistoflex Hose Assemblies. These 
lines, containing no metal reinforcements, have:(1) Su- 
perior flexibility and are fatigue-proof. (2) High burst 
strength for medium as well as low pressure installa- 
tions. (3) Complete impermeability to oils. All these 
advantages, of course, add up to fewer service troubles 
and replacements. 

The extra durability of Resistoflex hose is assured by 
its unique construction. It has the compar tube. This 
high tensile tube not only reinforces the hose against 
shock loads, but also helps maintain clean systems be- 
cause it doesn’t swell, gum or erode in contact with oils. 


If you have an application involving flow of hydraulic, 
lubricating or water-insoluble cutting oils, it will pay you 
to learn more about these light, cost-cutting, compar- 
tubed lines. Other assemblies available for gases, refrig- 
erants or tough solvents. Write us about your problem, 

or for more information. 


hode-Mort fog @ US. & Con Por OF 





Belleville 9, New Jersey 


SYNTHETIC FLEXIBLE PRODUCTS AND PARTS FOR INDUSTRY 
Circle 68 on Reader Service Card 
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COMPARE — m Ly 


an an es 


“POWER-PLUS” 
HYDRAULIC CYLINDERS 


Air — Oil — Water 






Seven Standard Mountings 
Sturdy! 


They have Every Improvement 


Dependable! 


Premium Cylinders at No Premium in Price 
Pressures to Meet Your Requirements — 


In four Pressure 
Ranges: 
200 p.s.i. 
750 p.s.i. 
1500 p.s.i. 
3000 p.s.i. 
Bores from 1” to 
24” — Strokes to 
18 feet. 
rods 


Hard chrome plated 
Dirt wiper seals 





Designed and Constructed to J.I.C. Standards 
Write for complete information 
and engineering data 


NEPTUNE-POWER PLUS PRODUCTS COMPANY 


2228 Bellevue, Detroit 7, Michigan 














SOLENOIDS 
FOR HYDRAULIC VALVE 





G-611-B SOLENOIDS 


@ Trombetta G-600 solenoids are _ specially 
designed to meet severe operating conditions 
@ Make your selection from our complete line 


of standard or special solenoids 


@ Solenoid brakes of all sizes are also available 


TROMBETTA SOLENOID CORP. 


327 N. Milwaukee Street e Milwaukee 2, Wisconsin 
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A6.2.6 
A6.2.7 


Industrial equipment shall be so designed as 
to facilitate easy replacement of packings 

J.1.C. Standard part numbers shall be pro. 
vided for all packings. If none available 
principle dimensions such as inside dia. 
meter, outside diameter, stack height and 
material shall be provided. 


A6é.3—Cylinders and Pistons 

A6.3.1 Cylinder bores having fitted pistons shall be 
finished in a manner consistent with the 
type of service intended and shall be free 
of porosity or other defects. 

Cylinders shall be located in alignment with 
work slides, and shall be such that no ra- 
dial load shall occur on piston rod or ram, 
unless other suitable provisions are made 
to take such loads. 

Ends of cylinders shall utilize sealing devices 
that do not leak under manufacturers’ jp- 
tended operating conditions. Cylinder ex- 
ternal sealing devices shall be readily ac- 
cessible for servicing. 

(A) Cylinders shall be accessible for servic- 


A6.3.2 
A6.3.3 


A6.3.4 


ing. 

*(B) Cylinders shall be separate, not cast 
integral with equipment. 

*(See Engineering Developments, end of 
Standards). 

Piston rods shall be adequately protected by 
installation of cleaning and sealing de- 
vices. Material and hardness of piston 
rod shall be such as to prevent scoring 

When pistons are assembled to rod they shall 
be positively locked. 

When necessary, cushions shall be provided 
on cylinder ends. 


A6.3.6 


A6.3.7 
A6.3.8 


Aé.4—Valves 


Adjustable valves shall be arranged so that 
wires and seals can be used after final ad- 
justments and locking. 

When practicable subplate mounted valves 
(or equivalent) shall be used so that their 
repair or replacement can be made with- 
out disconnecting individual air lines. 
Seals of the pressure sealing type or seals 
of a type that will provide the equivalent 
of pressure medium sealing type are 
recommended. Means shall be provided 
so that subplate mounted valves cannot be 
improperly assembled to the subplate. 

The operation of a valve shal! not contribute 
to detrimental surges in the pneumatic 
system. 

On vertical or inclined slides or rams means 
shall be provided to prevent rapid drop 
when air power is shut off. 

Solenoid operated valves shall be so de- 
signed, constructed and installed as to 
eliminate destructive hammering. 


A6.4.1 


A6.4.3 


A6.4.5 
A6.4.6 


A6.4.7 


A6.5—Storage or Surge Tanks 


Tanks shall be so constructed as to conform 
to State Regulations. Where no regula- 
tions are in effect, they shall be so con- 
structed as to withstand at least five (5) 
times the operating pressure of the pneu- 
matic system they serve. 

Tanks shall be so designed and constructed 
that they can not be disassembled while 
containing an unsafe charge. Means shall 
be provided for safely relieving air pres- 
sure. 

Pneumatic circuits incorporating tanks shall 
be so arranged that the system can be bled 
at the low point of the circuit. 

See Paragraph A7.1.3 of the “Safety” section. 

Where applicable, all tanks shall incorporate 
suitable automatic condensate dump 
valves and suitably protected water in- 
dicators. , 


A6.5.1 


A6.5.2 


A6.5.3 


>> 
> 
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% inch 4-Way 
5000 p.s.i. Piloted 
Hydraulic Vaive 


PILOT OPERATED Hydraulic Valve 


For hydraulic systems to 5000 p.s.i. 


@ Designed for controlling double acting hy- 
draulic cylinders. The pilot cylinder is controlled 
by any type of 4-way air valve and is operated 
either automatically or manually from a con- 
venient control station. Machined steel housing, 
hard chrome plated ground and polished stainless 
steel plungers, molded packers sealed by valve 
pressure. All parts readily accessible without 
disturbing the piping. %” to 4” sizes. 
Write for full details. 


Quick-As-Wink 


% 
c 
en ~=AIR AND HYDRAULIC —— 
wT 


Control Valves 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mid. by C. B. HUNT & SON, INC.,1964 E. Pershing St., Salem, Ohio 
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gee tHe 


% 
Currey 


A6é.6—Storage or Surge Tank Nameplate 


The following information shall be perm- 
anently indicated on each tank: 
(A) National Board Serial Number. 
(B Name of manufacturer. 
(C) Maximum allowable 
pressure. 

(D) Manufacturer’s serial number. 
(E) Year built. 


A7 SAFETY 


Flexible lines shall be restrained or confined, 
if their failure might constitute a hazard 
to personnel. 

Operator shall not be required to reach past 
revolving spindles, moving tools, or mov- 
ing machine or equivalent elements to 
reach manual controls. 

Pneumatic circuits incorporating storage or 
surge tanks shall be so interlocked as to 
vent or isolate pressure when power is 
shut off. On circuit applications where 
tank pressure is isolated full information 
shall be given on or near tank for proper 
servicing without injury to personnel. 


ENGINEERING DEVELOPMENTS: Standard specifi- 
cations noted with an asterisk (*) were written 
as a guide in indicating the type of engineering 
that is considered to be desirable in new devel- 
opments and in the re-engineering of equipment. 


A6.6.1 


working 


A7.1.1 


A7.1.2 


A7.1.3 





The J.1.C. Pneumatic Standards for Industrial 
Equipment provide performance standards for 
the application of pneumatics which will provide 
safety of personnel, uninterrupted production 
long life of the machine, equipment or tool. 
Please preserve for future reference. 
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Trunnion Mounting 


WER... 


© ECONOMICAL 
®e RUGGED 
© VERSATILE 






Double End Rod Mounting 
Flange Mounting 


LINDBERG 


AIR & HYDRAULIC 
CYLINDERS 








For Pulling—Pushing— 
Lifting—Forcing— 
Clamping—Pressing 


Whether it’s one of the 12 
standard bore sizes in one of 
the seven mounting types — or 
a special cylinder built to you 
specifications — there’s a 
Lindberg Air or Hydraulic 
cylinder for your specific need. 






Base Mounting 






Foot Mounting 


Remember — Lindberg cylinders 
effect great savings through 

the reduction or elimination of 
costly mechanisms formerly 
needed for a variety of power 
purposes — and their adapt- 
ability and ruggedness makes 
them useful for many industrial 
purposes. 





Rabbet Mounting 





Pendulum Mounting 


WRITE FOR BULLETIN 731 

Get complete details on all standard Lindberg 
Air Cylinder models and sizes with complete 
tables on bores, pressures, weights, mountings 
and conversion to low pressure hydraulics. 


LINDBERG Siviois” 


Lindberg Engineering Company, 2441 W. Hubbard Street 
Chicago 12, Illinois 
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Design of “Fluid Bridge” Control Valves 


By RODNEY B. CAMPBELL 


Wu THE TERM “FLUID BRIDGE” IS NEW, IT 
employs one of the basic laws of hydraulics, 
namely, Pascal’s conclusion that pressures ap- 
plied to confined fluids are transmitted equally 
in all directions. Actually, it is a thoroughly 
honest trade name, sufficiently accurate and de- 
scriptive of its function to satisfy the engineer 
or physicist. Perhaps the best description of its 
practical application will be found in a study of 
its use in a shut off valve illustrated in Figure 1. 

The moving element consists of a closed cylin- 
der with two series of holes drilled around the 
wall. In the OFF position, the cylinder is moved 
to a position in the body exposing all perforations 
to the pressure source. The outlet is isolated by 
standard “O” ring packings applied convention- 
ally to the cylinder surface on either side of the 
perforations, and in accordance with Pascal’s law 
we have equilibrium as well as zero leakage. 


As the cylinder (in equilibrium) is moved to 
effect the valving operation, the first series of per- 
forations is brought in contact with the packing 
separating the pressure inlet cavity from the out- 
let cavity. At the instant of contact the packing 
seal is relieved, BECAUSE THE PRESSURE 
FORCES ARE APPLIED (FROM WITHIN THE 
CYLINDER) AT A POINT OF PACKING CON- 
TACT NEUTRALIZING PACKING LOADS. Ac- 
tually, the packing itself is placed in equilibrium 
and permits the cylinder to travel with minimum 
friction. 

In the ON position we see, Figure 2, that the 
cylinder location in the housing is such as to ex- 
pose one series of perforations to the pressure 
source cavity and the other series of perforations 
are open to the outlet cavity. The fluid path is 
now open from the valve inlet port, around the 
pressure cavity, through the cylinder, around the 


Fluid bridge design meets stringent aircraft leakage requirements while 
providing valves which can be readily assembled. During normal service 
life there is no significant wear to any components except packings. 
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Fig. 1. In the closed position, the cylinder, which 
is the fluid bridge, is moved to expose all perfor- 
ations to the pressure source. The outlet is isolated 


by “O” ring packings. 


































































































Fig. 2. In the open position, the cylinder is moved 
to expose one series of perforations to the pressure 
source and one to the outlet cavity. During cylinder 
movement the packing loads are neutralized by 
fluid pressure to minimize friction. 





outlet cavity and out the outlet port. 

From the foregoing description, it can be seen 
that the fluid bridge component is the closed cyl- 
inder. When the perforations in the bridge are 
exposéd exclusively to system pressure the bridge 
is closed. When the bridge is moved in the valv- 
ing function, as pointed out earlier, internal pres- 
sure neutralizes packing loads bridging the ob- 
struction between the inlet and outlet ports of the 
valve, providing a low pressure drop fluid pas- 
sage. One of the requirements in this design is 
that fluid pressure must always flow into the in- 











specialist. 





New Aviation Section Editor 


We are pleased to announce the appointment of Ralph E. Middleton, 
hydraulic design specialist, Lockhead Aircraft Corporation, Burbank, Callif., 
as advisory editor of the Aviation Section of APPLIED HYDRAULICS. 


Mr. Middleton was graduated in aeronautical engineering from the Univer- 
sity of Michigan in 1929; till 1940 he was with the Army Air Corps at 
Wright Field, the last five years in charge of the hydraulics laboratory. 
He was then successively landing gear staff engineer for Curtiss-Wright at 
St. Louis, chief engineer, Aircraft Accessories Corporation and head of a 
small manufacturing business. He joined Lockheed in July 1950 as a design 


Our new Advisory Editor is a long-time member of SAE A-6 Committee, 
Aircraft Hydraulic and Pneumatic Equipment. 
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ner chamber of the fluid bridge through one or 
more series of holes (depending upon the flow re- 
quirements) and out of another series of holes. 
Figure 3 illustrates a selector valve, which is 
actually composed of two separate 3 way valves, 
operated by a single handle. The purpose of this 
particular design is to select one of two pressure 
sources and connect it through the bridge to a 
supply line or to a utility. As illustrated in Figure 
3, the pressure valve is the smaller of the two 
bridges in the upper portion of the assembly. In 
the position shown, the pressure from supply con- 
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nected to P1 is closed off. The bridge used in this 
particular installation consists of two separated 
chambers. Pressure from P1 enters the cavity, 
fills the bridge chamber and is static, since both 
series of perforations are exposed to the same 
pressure. Pressure entering P2 enters the second 
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Fig. 3. Two separate 3 way valves operated by a 
single handle, form this selector valve. One of two 
pressure sources may be selected and connected to 
a supply line or utility. 


chamber of the bridge through one series of per- 
forations, passes through the bridge and out the 
second series of perforations located in the out- 
let cavity. Alternate selection by the simple 
matter of moving the handle is readily envisioned 
by study of the figure. 

A provision for returned fluid flow is contained 
in the second and larger bridge, the lower por- 
tion of the illustrated assembly. This particular 
bridge is a closed cylinder with a single chamber, 
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and contains three series of perforations. The jj. 
lustration clearly shows how the linkage provides 
for simultaneous valving of the returning fluig 
with selection of the pressure source. The fluid 
returning from the utility system enters the 
bridge through two series of perforations anq 
passes out of R2 whose cavity is connected by one 
series of perforations. As shown in the illustra. 
tion, Rl is completely isolated, since no outlets 
to the bridge are open to the R1 cavity. It is ob. 
vious that moving the handle simply reverses the 
entire process. 


Eliminate Manual Utility Contro! 


Figure 4 illustrates still another application of 
the fluid bridge as applied to a shuttling func- 
tion. Since the shuttle may be new to engineers 
in the industrial field, it is perhaps worth while 
to discuss the shuttling problem so as to make 
clear the particular advantage of the fluid bridge 
in a shuttling operation. Consider then a junc. 
ture of three lines of plumbing, two of which are 
connected to a separate source of fluid (liquid or 
gas) energy. The third line is connected to a util- 
ity of one kind or another. Conventional plumb- 
ing practice has met this problem by the simple, 
if expensive, installation of shut off valves in each 
supply line ahead of the tee. A manual opera- 
tion is all that is necessary to gain whatever se- 
lectivity is required, but the manual operation is 
prerequisite. 

There are many ramifications of this in daily 
service, some of which are made automatic by 
sensing devices with various means for powering 
the valving operation. 

A straightforward approach is through the use 
of a pair of check valves. They will automatical- 
ly connect the utility to the source of greater 
pressure and the greater the pressure difference 
the less intermingling of pressure media will 
occur. 

The shuttle valve provides for a requirement 
not possible with check valves. Once a shuttling 


Fig. 4. The fluid bridge design applied to a shuttle 
valve. 
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operation is complete the connection is open to 
fow in either direction, unaffected by back pres- 
sures from the utility. Only a dominant pressure 
from the isolated supply will reverse the shuttle 
slide position and establish a similar connection 
to the new source. 


Operation of the Shuttle Valve 


The bridge used in the shuttle is again cylin- 
drical, open at the ends with a closed center. The 
body is provided with pressure ports at either 
end of the long axis with a common outlet in its 
center. 

A dominant pressure from either source will 
force the slide to move to its extreme limit of 
travel in one direction or the other. The drilled 
holes in the slide wall will pass beyond the pack- 
ings with slide movement and the packing seal 
reestablished. In this position one side of the 
bridge is open to the utility port, the liquid enter- 
ing through the hollow bridge and out of the 
drilled passages into the center chamber connect- 
ed to the utility port. The opposite supply is 
sealed off by the packing between the openings 
in the bridge wall. 

This, then, is a unit that would seem to meet 
all demands except one. In the so-called “plugged 
line condition” it is assumed that fluid is trapped 
throughout the system from the utility through 
the shuttle to the connected source. Even though 
the condition is static and no pressure is present, 
it is apparent that a pressure from the opposite 
source acting against the bridge will produce a 
correlative pressure opposing the slide move- 
ment. Theoretically we have a stymie. Actual- 
ly fluids have some compressibility and connect- 
ed lines and accessories will yield significantly 
under pressure. Initial bridge movement on the 
application of a reverse pressure is sufficient to 
move the ports in the bridge under the packings 
in the shuttle body and break the seal. A re- 
stricted flow is now established from inside the 
bridge on either side of its center to the utility 
port and the bridge travels in its normal shuttling 
manner until its actuation is complete. 


Detents Establish Pressure Limits 


Detents are provided to prevent “intermediate 
or interflow” condition. The detents will stabil- 
ize the bridge by restricting its travel to given 
pressure limits, depending upon the value of de- 
tent spring. Therefore, depending upon the spring 
used, a corresponding pressure will build up be- 
fore overcoming the detent, and in pneumatic ap- 
plications, once released, the bridge snaps 
through its full travel to its alternate flow posi- 
tion. In liquids, where the function is important, 


detent action can be provided to meet specifica- | 


tion requirements. 
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“PRESSURE LOADED” GEAR TYPE HYDRAULIC PUMP 


®@ High pressure— 3000 p.s.i. 


@ High capacity —3 g.p.m. at 1500 r.p.m., 
at 3000 p.s.i. 


@ High volumetric efficiency—96% at 
2500 r.p.m., 3000 p.s.i. 


@ High torque efficiency—90% at 2500 
r.p.m., 3000 p.s.i. 
‘‘Pressure Loading’’ which provides auto- 
matic compensation for wear on the bearing 
and gear running surfaces makes possible high 
efficiencies and long, trouble-free service life. 
This pump has been service tested by sev- 
eral leading airlines and has operated, well in 
excess of 3000 hours, with no maintenance ex- 
cept recalibration and replacement of shaft 
seal diaphragms at engine overhaul time. 


For complete specifications and performance chart, 


write today. 
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peviation Notes 





THIS MONTH’S NEWS OF PEOPLE, PRODUCTS, MEETINGS AND MANUFACTURERS 








Regular semi-annual meetings of SAE Committees A-1, A-3 and A+ 
will be held the week of April 23-27 at the Van Cleve Hotel, Dayton, Ohio. 
Chairman J. Milton Kidd of Committee A-1, Aircraft Pumps announces 
that his committee will meet on Tuesday April 24; Chairman L. J. Hen. 
derson of Committee A-3, Aircraft Valves, Fittings and Flexible Hose As. 
semblies will call his group together on Monday morning April 23. The 
larger group, the A-6 Committee on Aircraft Hydraulic and Pneumatic 
Equipment, will meet for the three days following the A-1 and A-3 meet. } 
ings, Wednesday, Thursday and Friday, April 25, 26 and 27. B. R. Teree 


is chairman of the A-6 Committee. 


ira E. Weston, president, Weston Hydraulics, Ltd., North Hollywood, 
Calif., announces two important additions to their organization: H. F. 
Gerwig as chief design engineer and Fred O. Hosterman as chief sales 
engineer. Gerwig is a pneumatics design specialist, Hosterman is well 
known in the hydraulics field. 


George B. Sisley has been appointed production manager of Pacific 
. Airmotive Corporation’s Manufacturing Division, according to an an- 
nouncement by vice president Richard D. Maystead. Sisley has been on 
the staff of Kirk Engineering Co. as consultant to PAC; his background in- 
cludes posts as assistant manager of tooling at Spicer Manufacturing Co. 
and general manager of the Ordnance Division of Willis Overland. 


Air Force pool of 40,000 machine tools, assembled after World War II 
as one phase of the Joint Army-Navy Machine Tool Program, is now being 
made available to contractors on a loan basis. The operation of this plan 
is expected to shorten time between first contract and first production 
model plane by as much as 18 months. These tools, valued at $400,000,000, 
were bought up by RFC, turned over to WAA and acquired by AF; they 
will remain government property while in use in industry and will be 
returned to Air Force custody upon termination of contracts involving 
their use for defense production. 





Sprague Engineering & Sales air operated, oil dispensing unit delivers 
clean, filtered oil to an airplane reservoir. The Model 277 is portable and 
contains all necessary controls and hoses for complete service. Oil is 
pumped by an air operated pump, providing maximum safety. All dis 
pensed oil passes through two micronic filter elements in series; the unit 
pumps oil from a storage tank or container by its own power system. 


Keeping up with increased demand for “O” ring seals and other molded 
rubber parts, The Parker Appliance Company has started construction on 


its subsidiary plant, Berea Rubber Company. 


New rotary gear air motor, designed for emergency actuation of such 
aircraft units as a pilot’s canopy and useful wherever high pressure air 
is available, is available from Romec Div., Lear, Inc. Designed for flange 
mounting and displacing .310 cu in, the unit operates on an air pressure 
of 1500 psi, rotates in either direction and has 44 in-Ib torque at 1000 psi 
and zero rpm. 
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Report on West Coast Committee 


Gives Second Year's Progress 


HE COMMITTEE ON HyYDRAU- 

lic and Pneumatic Sys- 
tems, an activity of the South- 
ern California Section of the 
American Society of Mechani- 
cal Engineers, and sponsored 
jointly with the American So- 
ciety of Civil Engineers, the 
Society of Automotive Engi- 
neers, the American Institute 
of Electrical Engineers, the In- 
stitute of Aeronautical Sci- 
ences and the American Rocket 
Society, has completed its sec- 
ond year of operation. Two ac- 
tivities—the preparation of a 
‘Recommended Good Practice 
Manual” and the conduct of 
series of technical meetings or 
seminars, have been continued 
through this period. 

J. S. Newton, research engi- 
neer at North American Avia- 
tion, Inc., originally elected 
vice chairman of the Commit- 
tee, succeeded Howard Field, 
Jr., in November, 1949, when 
Mr. Field resigned for reasons 
of health. During 1950, W. J. 
Williamson resigned as secre- 
tary and E. M. Vance succeed- 
ed him for a short period. The 
new and present secretary is 
Howard Stevens, sales mana- 
ger of Barksdale Valves. H. K. 
Palmer, consulting engineer 
and H. E. Karig, section engi- 
neer at the Navy Ordnance 
Test Station at Pasadena serve 
as vice chairmen. 

The activities of the Com- 
mittee during 1950 were a di- 
rect continuation of those in 
1949 and consisted of the fol- 
lowing phases: 

(1) The preparation of a 
manual on recom- 
mended practices in 
the selection, design, 
development and test- 
ing of hydraulic and 
pneumatic operating 
and control systems. 


(2) A seminar on specific 
applications of hydrau- 
lic and pneumatic sys- 
tems in industry. 

(3) A seminar on design 


analysis of hydraulic 





and pneumatic 
tems. 

(4) Preliminary prepara- 
tions for a _ national 
symposium. 

Progress on the ‘“Recom- 
mended Good Practice Man- 
ual” continued during the year. 
The general policy for the 


sys- 


KENYON 


preparation of the Manual was 
worked out in detail and pro. 
posed outlines for contents re. 
vised and amplified. Memor. 
andum No. 0-7, dated Septem. 
ber 4, 1950, issued by the Com. 
mittee, contains the outlines of 
the proposed contents. 

Since the effect of the Kor- 
ean War became felt in indus- 
try, the Committee members 
have had to limit their partici- 
pation to a large extent, and 
at present, it appears likely 
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RESTRICTORS 


e Kenyon orifice techniques are the answer 
to meeting flow requirements to extreme- 


ly close tolerances. 


e One-way—Accurate flow in one direction 
— free flow in opposite direction — 
¢ Restrictor adequately protected by filter- 


ing elements*. 


¢ Two-way—Accurate flow in two direc- 
tions—Restrictor adequately protected by 


dual filtering elements*. 


Kenyon will be pleased to take care 
of your needs. Just advise as to 
your requirements— 


Kenyon cam make uo f 


KENYON 
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FILTERS and 
RESTRICTORS 


1500 ry nay lb. Systems in 






- 1/2" Tube Sizes 


With ve or Female Ports 


FILTERS* 


eLine — for line mounting to safe- 


guard sensitive equipment. 


eBanjo — for direct mounting as 


safeguard to sensitive equipment. 
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*Filtering elements will remove foreig® 
particles in excess of .008. 


INSTRUMENT CO., INC. 


HUNTINGTON STATION, L. 1., N.Y 
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that publication of the Manual 
will be greatly delayed. How- 
ever, efforts are being made to 
obtain priorities for the prep. 
aration of the Manual on the 
tasis of the value of such a 
publication to industry. 

The seminars on specific ap- 
plications and on design anal- 
ysis of hydraulic and pneu- 
matic systems were held; eight 
meetings were held during the 
year. Speakers and subjects 
were: “Industrial Applications 
of High Pressure Hydraulic 
Systems for Power Transmis- 
sions’ by Herb Vickery (AP- 
PLIED HYDRAULICS, Janu- 
ary, 1950, pp 11-13, 30); “Hy- 
dredynamic Power Transmis- 
sions”, by Dr. Peter Kyropou- 
Ices; “Practical Applications of 
Hydraulics to Oil Well Pump- 
ing Equipment”, by C. J. Wood- 
ard, I. M. White and D. P. Bill- 
ings; “Pressure Weight Rela- 
tions in Hydraulic Systems” by 
Fred Mittel; “Dynamic Con- 
siderations in the Design of 
Hydraulic Systems for Air- 
craft”, by Harold Raiklen; 
“Solution of Hydraulic System 
Dynamic Problems by Electri- 
cal Analogy”, by S. D. Mill- 
stone; “Boost Valve Charac- 
teristics and an Application”, 
by J. C. Monroe and “Dynamic 
Characteristics of Hydraulic 
Transmission Lines’’, by K. G. 
Hart. 


Progress also was made in 
preparation for a national 
symposium and a total of 11 
papers were presented in rough 
draft form by members of the 
Committee: “Notes on Prin- 
ciples of Cavitation Shock and 
Water Hammer” and “Pressure- 
Time Relations in Hydraulic 
and Pneumatic Systems” by 
H. K. Palmer; “Hydrodynamic 
Power Transmissions” by Dr. 
Peter Kyropoulos; “Proposed 
SAE Aernonautical Recom- 
mended Practice Nomencla- 
ture”, by G. H. White; “Dy- 
namic Analysis of Servo Con- 
trol Systems”, by Alyce Coke; 
“Dynamic Considerations in 
the Design of Hydraulic Sys- 
tems for Aircraft Surface Con- 
trols”, by Harold Raiklen; 
“Solution of Hydraulic System 
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Dynamic Problems by Electri- 
cal Analogy”, by S. D. Mill- 
stone; “Boost Valve Character- 
istics and an Application”, by 
J. C. Monroe; “Dynamic Char- 
acteristics of Hydraulic Trans- 
mission Lines’’, by K. G. Hart; 
“Petroleum Type Hydraulic 
Fluids”, by A. J. Zino and 
“Basic Analysis of Accumulat- 
ors and their Applications in 
Hydraulic Systems”, by H. K. 
Palmer. 

Unfortunately, the press of 
a war economy makes it appear 


that the symposium will have 
to be postponed indefinitely. 

The Committee solicits the 
aid of interested, qualified per- 
sons in the preparation of the 
Manual and encourages non- 
members to contribute to the 
Manual. Correspondence re- 
garding the Committee may 
be addressed to Mr. Stevens, 
secretary, 1566 E. Slauson Ave., 
Los Angeles 11, or to the chair- 
man, J. S. Newton, 6070 South 
Noroco Drive, Rivera, Cali- 
fornia. 








THE PERFECT— 


BETWEEN MOTORS 
AND MACHINES 








They connect motors to machines with 


the most effectual counteraction of 


misalignment, vibration, 


backlash. Resilient, free-floating load 


cushions are 


strong metal jaws. Cushions are avail- 
1/6 to 2500 
H.P. With Lovejoy Flexible Couplings, 


able for every duty... 


there are no shut-downs for changing 


and no lubrication is ever needed. 


surge and 


suspended between 
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LOVEJOY, 


FLEXIBLE 
COUPLINGS 





SEND FOR CATALOG 


Get the complete Lovejoy 
catalog wth handy Quick- 
find'ng Selector Charts. 
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Also mfrs. Lovejoy Universal Joints and Lovejoy Variable Speed Transmissions 
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LIFT TRUCK CONTROL VALVE—The space avail- 
able for mounting hydraulic controls is strictly limited 
on many types of materials handling equipment. HY- 
DRECO V16 Ser- 
ies Control 
Valves, manufac- 
tured by Hydrau- 
lic Equipment 
Company, con- 
serve mounting 
space by incor- 
porating check 
valves within 
their respective 
control plungers 
and using the hol- 
low plunger cen- 
ter for oil pass- 
age. Relief valves 
designed into the 
valve body fur- 
ther reduce space 
requirements for 
this type of equip- 
ment. The V16 
Series is manufactured to operate one to four single 
or double-acting cylinders in various arrangements. 
A typical two-plunger model with 5 gpm capacity, 
commonly used on small industrial fork lift trucks, 
is illustrated here. The two-plunger model shown 
weighs 13 lbs and is not any larger than an average 
hand. Other sizes are comparative. 
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LARGE DIAMETER CYLINDERS: 15, 30 and 195 
TONS — Large diameter cylinders of 15, 30 and 195 
tons lifting power are now being offered by Miller 
Motor Company. The 20 
in diameter model air 
cylinder produces over 30 
tons of lifting power at 
rated operating pressure 
of 200 psi. This is the 
counterbalance type of 
air cylinder which is par- 
ticularly adaptable for 
use in presses and other 
heavy production ma- 
chinery and is also avail- 
able in 18, 16, 14, 12, 10 
and 8 in bores. 

At its rated 2500 psi 
operation under shock 
load conditions, the 12 in 
bore model high pressure 
hydraulic cylinder pro- 
duces over 140 tons of 
thrust and, in non-shock 
load condition, produces 
over 195 tons of thrust at 
3500 psi operation. Like 
their smaller models, these large diameter cylinders 
have non-breakable solid steel heads, caps, and mount- 
ings, scratch-resistant, hard chrome plated piston 
rods, piston rod dirt wipers, precision-honed barrels 
of 15 micro inch finish, and self-regulating, wear com- 
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COMPONENTS 


pensating, leakproof and tamperproof seals that never 
require adjustment. The standard air and the counter. 





balance type air cylinders have non-corrosive brass 
barrels to eliminate rust from air moisture. The cyl. 
inders are offered in a wide variety of convenient 
mounting styles and, with the exception of the counter. 
balance type air cylinders, are available in double rod 


end styles also. 
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HYDRO - PNEUMATIC 
PUMP — The Aldrich 
Pump Company has re- 
cently completed design 
improvements on the Ald- 
rich-Lytle Hydro-Pneu- 
matic Unit. This pump is 
self-contained, uses nor- 
mal plant air as the pow- 
er medium and : provides 
high pressures, up to 20,- 
000 psi at small volume. 
The unit has been made 
more compact, lighter in 
weight and incorporates 
other refinements in de- 
sign. Its use in testing 
tubing, valves and pres- 
sure vessels, in the opera- 
tions of small molding 
presses, and in other ser- 
vices requiring high pres- 
sure at small volume has 
proven highly §satisfac- 
tory. 
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PACKAGED PRESSURE OIL SYSTEM—Plants inter- 
ested in building simple hydraulic presses, jigs, clamps, 
or fixtures will find the completely packaged hydrau- 
lic system designed by Harco Industries compact and 





highly adapt- 
able. Solid 
coupling of 
motor and 
pump elimin- 
ates drive 
belts, lessens 
repair costs 
or work stop- 
page through 
mechanical 
breakdown. 
New design 
also minimiz- 


es pressure flutter and overheating due to maintenance 
of pilot pressure with large volume installations. More 
than 100 models offer ranges of 1.8 to 8.05 gpm, pres 
sures up to 1000 psi. This power package may be 
used as complete hydraulic system or as pilot system 
on large installations, it includes motor, solid coupling, 
vane-type pump, reservoir, oil cooler, air filter, over 
load valve, pressure regulating valve and 3- or 4-way 


valve or combination of both. 
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These precision built pumps have been specifically 
designed for long and economical industrial service, and 
to reduce liquid transfer costs'in the vast variety of 
applications where they are suitable. Their five major 
Bronze spur gears points of superiority incorporate all the engineering and 
(Oberderior eHloy #16438) production knowledge amassed in building literally mil- 
lions of bronze pumps over a period of more than 50 
years. These new Series 1 OBERDORFER INTER- 
e Carbon bearings o A 2 Mechanical pressure NATIONAL pumps will prove their worth in intensive, 
— ? end suction seals on-the-job tests against any competitive pumps on the 
market today. 
* “ Galions of Water Per Hour for Series 1 
r CAPACITY OBERDORFER INTERNATIONAL PUMPS 
4 TABLES Outlet Pressure—P.S.!. (Pounds per square inch) 
1725 RPM (Standard Electric Motor Speed) 
2 Ibs. 20 Ibs. | 40 Ibs. | 60 Ibs. | 80 Ibs. | 100 Ibs. 
ri 126 115 105 98 93 90 
1 245 225 215 205 195 190 
| 445 425 405 390 380 370 
\ 640 610 580 550 530 510 
. 1185. | 1160 | 1140 | 1120 | 1100 | 1085 
‘ 1400 1375 1350 1325 1300 1280 
*4 
} » 2 tiere niched PRICE Oberdorfer international Series 1 
j snaieiens chek dna LIST IMPORTANT: Order by Part Number 
inter- | 
amps, . = = % 2 3 a 7 9 
drau- § csherduee aay tame Part No. 1000 | Part No. 2000 | Pari No. 3000 | Part No. 4000 Part No. 7000 | Part No. 9000 
t and 
— $14.25 $15.75 $20.00 $22.25 $28.50 29.75 
soli 
of 
_ and DIMENSIONS FACTS ABOUT OBERDORFER 
arive 1. The third largest non-ferrous foundry 
ssens sal in the U. S 
costs [ 2. Over a half century of bronze pump 
stop- Le manufacturing experience 
rm nian Sella 3. Long-established world-wide pump dis- 
— tribution 
esign 4. Millions of pumps in service 
a §. Capitalization over one million dollars 
an 
6. 1951 capacity for 250,000 Series 1 OBER- 
re ' 
_ sol Hac Wc Vocal Hccill Hinecll Wied! bl Ul lee DORFER INTERNATIONAL pumps 
y be Ke Ms Ne eet) % 2% 1% % % \ First of five new series 
ring, Write Dept. AH-514 
pos INDUSTRIAL PUMP DIVISION 
Oberdorfer Foundries, Inc. 
Syracuse, N. Y. 
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Bulletin 
8210 


General 
Purpose 
C Control 
~- Valves 


Full Port Area—Packless 

For Air, Gas, Water, Brine, Freon, Methyl 
Chloride, Light Oil and other Liquids and 
Gases up to 212°F; Pressures up to 400 
pounds 

* Several Auxiliary Variations 


* Several Sizes: “2 to 2% inches 


+ + 


Our Bulletin 8210 Solenoid Valves are designed for those shut- 
off requirements where a simple, rugged, automatic control will 
serve. They close instantly when current to the coil is cut off. 
Full line pressure on top of the valve piston aided by a powerful 
spring assures tight closing. They reopen fully when the coil 
energy is restored. Only minimum current is required because the 
solenoid, when energized, is required to open only the small pilot 
port against the line pressure. The construction is such that the 
valve is held open by the solenoid for full pipe area independent 
of the flow through the pipe line. 





Three auxiliary variables are available: (1) device for locking 
the valve in open position; (2) device for utilizing the valve for 
whistle control ; (3) by-pass adjustment for holding the valve open. 


Bulletin 8211 Valves are similar except that they have Explosion- 
Proof Solenoids approved by Underwriters’ Inc., Class 1, Group 
D, Hazardous Location. 


If you have any automatic control prob- 
lems that fit into the above class, you 
might study fully the merits of Asco 
Bulletin 8210 and 8211 Solenoid Valves. 
Write us anyway, regardless of your 
problems, because we have many other 
types of solenoid valves. 





When in need of Electromagnetic Controls, come to us. 


Automatic Switch Co. 


385H LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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NEW FLEXIBLE COUPLING FEATURES—Rxtra ey 
of installation, larger bore capacities, are important 
features provided by the improved Lovejoy L-R 
“C” and “H” couplings. These couplings are designed 
for use On moto; 
driven or engine 
driven Pumps 
compressors, gen. 
erators, pulveriy. 
ers and almost al] 
machinery of 5% 
to 1,000 hp. Heavy 
couplings are of 
electric cast stee] 
In these 





( new 
couplings, the jp. 
side sleeve js 
made in two 
parts, instead of 


one to provide a 
sleeve in each coupling. Both bodies are machined 
alike for the removable steel collar. This makes it 
easy to put the collar on either half of the coupling. 
The collar is held in place by a snap-ring. The coup. 
lings adjust for misalignment, shock, vibration, osei]- 
lation, surge or backlash. Also, half of the cushions 
are idlers, except on reversing load; hence, there is al- 
ways a set of new cushions in the coupling. This elim- 
inates shut-downs, as load cushions can be quickly 
interchanged without tearing down coupling. 
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PULSATION FREE PUMP — Vickers Inc. has made 
available a “Wafer Kit’ for their aircraft constant 
displacement piston type pump. This kit includes 
a metered valving wafer which is to be inserted be- 
tween the pump housing and valve plate. The wafer 
incorporates a metering groove in one end of the 
pressure port kidney. Tests have proved that the 
metering groove provides quieter hydraulic system 
operation. Pump noise level has been reduced 90 
per cent. In aircraft, where pump pulsations have 
caused failures, the use of this wafer kit will prove 
invaluable. 
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TUBE BEN(L)ER — Wallace Supplies Mfg., Co. offers 
a small compact bending machine only 21 in wide by 
34 in high and 78 in long for space saving, with power 
well beyond its capacity of 1% in O.D. x 16 BWG steel 
tubing. The unit is powered by a standard 2 hp 220 
440 v, 3 phase, 60 cycle motor furnished with the bend- 
er. It is operated 
by a single lever 
which when 
pushed down 
causes the bend- 
ing arm to swing 
around to the de- 
gree of bend se- 
lected and_ stay 
there until the 
operator has re- 
moved the bent 
part, then _ the 
lever is moved 
up and the arm 
swings back to 
its original posi- 
The bending die is held by spring clips, for 
easy changing. This die is a combination die wi 

four different sizes, one to each side. The bender can 
be changed simply and easily from a right hand bend- 
er to a left hand bender by changing the pressure 
and clamping arms over and inserting the bolts into 
holes ready for that purpose. It is all welded con- 
struction and the 10 in steel pipe to which the top 
and base is welded is also the tank containing the hy- 
draulic fluid, 
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BUYER‘S GUIDE 


Accumulators 
Edit. p. 25 
Adv. p. 23 


Boosters 
Edit. p. 28, 32 
Adv. p. 7 


Bronze Bearing Parts 
Adv. p. 76 


Compressors, Air, Industrial 
Edit. See JIC STDS, part 
A3 


Compressors, Air, Aviation 
Edit. See JIC STDS, par A3 
Adv. p. 57 


Controls, Pneumatic 
Edit. JIC STDS, par A2 


Couplings, Flexible 
Adv. p. 59 


Couplings, Hydraulic, Rotary 
Adv. pp 37, 39 


Cylinders, Air 
Edit. pp 27, 28. See JIC 
STDS, par A6.3 
Adv. pp 6, 14, 38, 47, 50, 51, 
64, 71, 78 

Cylinders, Hydraulic 
Edit. pp 25, 28, 51 
Adv. pp 14, 47, 50, 51, 64, 
71, 80 

Filters, Air 
Edit. See JIC STDS, par 
A6.1 
Adv. pp 46, 78 


Filters, Oil 
Adv. pp 8, 58, 67, 70 
Fittings, Hose 
Edit. p 28, See JIC STDS 
par A4 
Adv. pp (Cover) 2, 4, 5, 37, 
39, 45, 49 
Flexible Metal Hose and Tub- 
ing 
Adv. pp 39, 49 
Fluid Motors 
Adv. pp 3, 16, 69 


Hose, Air and Oil 
Edit. p 28, See JIC STDS 
par A4 
Adv. pp (Cover) 2, 39 


Hose Assemblies 
Edit. p 28, See JIC STDS 
par A4 
Adv. pp 4, 5, 37, 39, 45, 49 


Hydraulic Fluids 
Edit. pp 25, 28, 52 
Adv. p 24 


Lubricator, Air Line 
Edit. p 29, See JIC STDS 
par A6.1 
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Motors, Electric 
Edit. pp 25, 27, 28 
Adv. p 75 


Package Power Unit 
Adv. Cover 3 


Packings, Cup 
Adv. pp 12, 18, 48 


Packings, Flange 
Adv. p 48 


Packings, Oil Seal 
Adv. p 9 


Packings, “O” Ring 
Edit. p 52 
Adv. pp 9, 13, 46, 68, 77, 79 


Packings, “U” 
Adv. p 48 


Packings “V” 
Adv. pp 9, 10, 48 


Plugs, Pipe 
Adv. p 76 


Pressure Gauges 
Edit. pp 28, 32 
Adv. p 38 


Pressure Switch 
Edit. p 28 
Adv. p 71, 73 


Pumps, Gear 
Edit. pp 25, 30 
Adv. pp (Cover) 3, 20, 21, 
22, 33, 55, 61, 63 


Pumps, Piston 
Adv. p 11, 15 


Pumps, Rotary Piston 
Adv. p 69 


Revolving Joint 
Adv. p 72 


Rod Wiper 
Adv. p 73 

Sealing Devices 
Edit. See JIC STDS, par 
A6.2 


Solenoids 
Edit. pp 25, 28 
Adv. p 50 


Timers 
Edit. p 28 


Transmissions, Hydraulic 
Adv. p 3 


Valves, Air 
Edit. pp 27, 28, See JIC 
STDS, par A6.4 
Adv. pp 1, 43, 44, 48, 49, 74, 
78 


Valves, Hydraulic 
Edit. pp 25, 32, 52 
Adv. pp 15, 16, 20, 43, 51, 
62, 64, 65, 70, 74, 76, 80 





‘PLENTY ot POWER 





IN THESE 
HYDRAULIC PUMPS 


and 
FLUID MOTORS 


There’s plenty of power in 
Eastern fluid motors and hy- 
draulic pumps. They’re tough 
and compact—ideal where space 
is at a premium. They’re de- 
pendable, too., Long life under 
rugged operating conditions is 
built-in. An Eastern hydraulic 
pump or fluid motor in your 
design is good engineering. 





SERIES 100 
.1 to 5 GPM—Drive speeds 
up to 3450 RPM. Work- 
ing pressures up to 1000 
PSI. Average volumetric 


efficiency: 90%. Average 
model weight: 1.65 Ibs. 
Lightweight construction is ob- 
tained through use of aluminum 
housings and nitralloy gears 
and shafts. Each unit is factory 
pre-tested for precision and 
operating efficiency. 


WRITE FOR FULL DETAILS 


Easter. 


INDUSTRIES, INC. 


298 ELM STREET 
NEW HAVEN 6, CONNECTICUT 





» 
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Now available in 110 
—220—440 volts 60 
cycle A. C. current 






Rugged compact con- 

struction 

@ 3000 P.S.I. operating 

pressure 

Continuous duty 

Poppet design elim- 

inates leakage 

May be mounted in 

any position 

@ Impregnated coils re- 
sist moisture and 
condensation 


Waterman High Pressure Solenoid Valves are inexpen- 
sive, compact units designed for continuous duty in 
hydraulic systems where pressures are as high as 3000 
P.S.I. Poppet type construction gives positive sealing 
against internal leakage. Impregnated oil resistant 
coils make these valves suitable for mounting in oil 
reservoirs. In many cases this feature eliminates cost- 
ly piping and makes possible the construction of 
smaller, more compact hydraulic power units. Avail- 
able in %” pipe size. Electrical requirements are 110 
—220—440 volt—60 cycle A.C. current. 
West Coast: H. E. Webb, 918 No. Kenilworth Ave., Glendale 2, Calif. 


WATERMAN ENGINEERI 


— . 
Rares rarer 





ano aie CYLINDERS 
with the NEW 


Cartridge Type Packing Gland 


Hydraulic Standards 





Pemaco Hydraulic Cylinders are soundly engineered—give long 
life and top performance. The steel ram is hardened to 50.C 
Rockwell, ground and lapped. NOW the Pemaco has the first 
self-contained Cartridge Type Packing Gland. 

This new Pemaco “EASY-PAK” Gland is designed to comply 
with J.1.C. Standards. It combines double bearing surface, low 
friction ram seal, and a ram wiper into a single compact unit. 
Easily maintained, the Pemaco “EASY-PAK” Cartridge Type 
Packing Gland can quickly be replaced in most cases without 
removing the cylinder from the machine — and by inexperi- 
enced help — greatly reducing machine down-time. 

Pemaco “EASY-PAK” Cartridge Type Packing Glands are manu- 
factured for both hydraulic and air cylinders. 







Write for complete information 
ng data. 











and engineeri 
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BRONZE CONSTRUCTED SOLENOID 
VALVE—Corrosion resistant solenoid operated shyt. 
off valve manufactured 
for instant control of 
all types of fluid pres. 
sure operated equip. 


SHUT-OFF 


ment and _ machine 
process applications has 
been designed and 
manufactured by Air. 
matic Valve, Inc. The 
new model called the 
LDS-2-750 direct sole. 
noid two-way capacity 
shut-off valve features 
positive seal, ports in 
line, and only one movy- 
ing part. Constructed 
of cast naval bronze, it 
is corrosion - proof 
throughout. Pressures 
range from 0 to 225 psi 
and operates on AC or 
DC. This new model. 
will control oil or air 
and can be mounted in 
any position without harm to the valve or solenoid. 
The compact design of this valve, available in sizes 
¥, to 2 in, permits use in restricted space. 
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SELF-CONTAINED PACKING ASSEMBLY — Intro- 
duced by the Hydraulic Accessories Company, MONO- 
PAK cartridges for pneumatic and hydraulic cylin- 
ders, provide as extremely simple solution to prob- 
lems of assembly and maintenance. They combine 


S ge, SY SSS 


os 





all the necessary packings, bearings, and rod-wipers 
into one compact unit, which can be installed or re- 
placed by totally inexperienced mechanics within a 
few seconds. They consist of a bronze housing, con- 
taining “Monopak” metallic packings, “Seal-Guard 
rod wipers, and bronze bushings, and are confined in 
the cylinder head by means of a commercial snap-ring 
which is readily accessible from the outside. No ad- 
justment of any kind is necessary, either before, dur- 
ing, or after the initial installation, and once in place 
they cannot be tampered with in any way. Available 
for light or heavy duty service in three distinct de- 
signs, for rod sizes ranging from % to 3% in diameter. 
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TELESCOPING SLEEVES FOR CYLINDER ROD 
PROTECTION—Piston rods of power cylinders oper- 
ating in dirty conditions can be protected from abra- 
sion by a new type accordian sleeve offered by A & A 
Mfg. Co. These sleeves were developed to protect 
rams, rods, boosters and shifting devices for valves. 
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Where a moving rod is exposed to dirt, a telescoping 
sleeve can provide protection. Sleeves are supplied 
of material to meet specific service conditions of tem- 
perature and contaminants. Supplied for angular, 
horizontal or vertical service, the sleeves can be made 
in sizes to 24 in dia and 30 ft. long. The greater the 
difference between the inside diameter and outside 
diameter, the larger the expanded length and the 
smaller the closed length for a given size. 
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HYDRAULIC UNLOAD- 
ING VALVE — A new 
hydraulic unloading valve 
has been added by Rivett 
Lathe & Grinder, Inc., to 
its line of hydraulic de- 
vices. Featuring a _ bal- 
ance piston design for 
close accurate fit in the 
valve bore, the Model 
8826 unloading valve is 
used in oil hydraulic cir- 
cuits to unload one part 
of the circuit at no back 
pressure to the tank. The 
valve is operated by pilot 
pressure from some other 
part of the circuit. Free 
flow to tank continues as 
long as the pilot pressure 
is higher than the setting 
of the valve. The Model 
8826 unloading valve is 
available in sizes % in to 
1% in, in two pressure 
ranges of 50 to 150 psi, 
and 500 to 1500 psi, ad- 
justable from minimum 
to maximum in both 
/ ranges. An example of 
the Model 8826 unloading valve is its application to 
a high and low pressure circuit. In this instance, the 
output of a low pressure high volume pump and high 
pressure low volume pump is directed to a hydraulic 
cylinder at low operating pressure. When sufficient 
work load builds up, the pressure in the system in- 
creases and the unloading valve unloads the output 
of the high pressure pump while the output of the 
low pressure pump is still directed to the cylinder. 
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PORTABLE LUBRIKIT SERVICES EQUIPMENT—A 
Lubrikit for the reloading of individual bearings and 
centralized lubricating systems on machinery in in- 
dustrial plants, has been designed and built by the 
J. N. Fauver Company, Inc. It consists of an electric- 
ally operated barrel pump, mounted on a 400 pound 
grease drum for the filling of grease reservoirs; a 
hand transfer pump on a 100 pound drum for delivery 
of oil and a tool box containing hand tools, fittings and 
guns for servicing of individual bearings. Hose noz- 
zles and gauges are included, mounted on steel base 
with rubber casters. 
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J. i. C. RELIEF VALVES 





Model No. 1605.3 
% pipe size, cartridge type 


° SILENT 
| © CONSTANT PRESSURE 


Adjustable 50 to 1000 P.S.I. Max. 
or 500 to 4000 P.S.I. Max. 
Max. Pressure Limited by Positive Stop to 
your Specification 


° ECONOMICAL 


Specify Max. Pressure and Relief Setting 


FLUID CONTROLS, INC. 
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The 

insures 

ABSOLUTELY LEAKPROOF performance 
unequalled in any CHECK VALVE 


Circle Seal Check Valves provide positive, bubble- 
tight sealing in any mounting position. The 
resilient “O” Ring cushions the closing shock — 
seals to eliminate back flow or leakage. 








Pressures: 0 to 3000 psi 
Temperatures: —65° F to 280°F 
Sizes: 1/8" to 1” 


CIRCLE » 


SEA 
JAMES-POND-CLARK 


1247 East Green Street 
Pasadena 1, Calif 


precision ‘check valves 


Engineering data sent 
free of charge 
on request. 
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Useful Catalogs 





Hydraulic Filter With Radial Fin Insert . . . An illus- 
trated 4 page bulletin describes the new Staynew hy- 
draulic filter, recently announced by Dollinger Cor- 
poration. It is designed for use wherever dirty liquids 
are collected and recirculated. Extreme simplicity is 
featured. There are only three major parts—lower 
end plate, insert and combined supporting tube and 
upper end plate with threaded outlet sleeve. The en- 
tire unit may be disassembled in 30 seconds, and in- 
sert replaced at low cost or cleaned with solvent or 
brush. The radial fin construction of the insert pro- 
vides the largest possible filtering area in the available 
space. Inserts are available in many materials to 
meet specific filtering conditions. The basic design 
can be easily altered for special problems of size, ca- 
pacity or liquid. 
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Metal Bellows for Valves and Instruments ... Valve 
and control instrument manufacturers and users will 
find complete application data for metal bellows in 
30 page catalog 1200 prepared by The Fulton-Sylphon 
Co. Descriptive data includes a life expectancy chart 
based on operating pressure and stroke. Sizes and 
types are charted, and bellows assemblies for seals 
and instruments are illustrated. 


Circle 121 on Reader Service Card 


Valves and Cylinders for Air and Oil .. . NOPAK 
valves and cylinders, built by Gallend-Henning Mfg. 
Co. are illustrated in a 32 page Bulletin 100. Cylinder 
sizes and styles for four classes of construction are 
charted. Class 1 cylinders are for air and oil service 
to 150 psi; class 2, 375 psi; class 3, 650 psi and class 4 
for high pressure oil applications to 1500 psi. Con- 
struction details for each class of cylinders are pic- 
tured. All four classes are offered in six standard 
mounting styles, with cushions in either or both ends. 
Drawings of valves for air and oil pressures to 250 psi 
and oil pressures to 1500 psi show the rotating disc 
design. Three- and four-way valves and shut-off 
valves are described with hand, foot or solenoid con- 
trol. Complete dimensional and parts list data is 
tabulated. 
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Photelectric Controls . . . Rugged, high-speed photelec- 
tric controls are described in Photoswitch Inc. Bull- 
etin PA 478. Used on many hydraulically powered 
machines to control actuation and timing of valves 
these industrial units offer fast operation with sen- 
sitive adjustment. Dimensional drawings and instal- 
lation specifications are given. 
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Hose Assemblies and Couplings . . . Machine builders 
using high or low pressure oil systems requiring the 
flexibility offered by hose will get helpful data from 
Anchor Coupling Co. Catalog 49-S. High pressure 
hose for applications requiring continuous working 
pressures to 2000 psi is illustrated with sleeve type, 
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and Bulletins 


sleeveless type and clamp type couplings. Hose at. 
tachments, unions, fittings and spring guards are 
shown a useful nomograph chart gives quick selec. 
tion of hose size for given system capacity and fluid 
velocity. Methods of computing hose length for sta. 
tionary and moveable installations will assist the 
builder to make proper hose selection. 
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Synthetic Rubber Packings for Air and Oil Applica- 
tions . . . Clearly diagrammed and complete with 
charted sizes, this new 30 page booklet prepared by 
Acadia Synthetic Products Division, Western Felt 
Works provides valuable and interesting data for the 
user of packings. He will find application and speci- 
fication data on six styles of packings: V rings, U 
ring, flange, cup, “O” ring and lathe cut seals. Ad- 
vantages of synthetic rubber, such as dimensional sta- 
bility and close control of hardness and tensile prop- 
erties are stressed. Installation data including selec- 
tion of clearance, design and use of backing rings and 
adapters and packing protection are given. Calcula- 
tions show the method of determining piston grooves 
for special size “O”’ rings. 
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Fluid Flow Rate Testing . . . Originally prepared for 
company staff engineers, the Fischer & Porter Com- 
pany offers a technical report containing data on new 
developments on fluid flow rate testing for the avia- 
tion industry. A complete discussion of engineering 
principles as well as detajled flow curves and charts 
is included and calibration techniques are described. 
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Handbook of Technical Data on Springs . . . Designing 
springs is a tedious procedure which often results ina 
trial-and error selection. To help the user of springs 
to better understand basic design factors of load, de- 
flection and space and to determine stress, diameter, 
wire size, material, solid height and free length, Ac- 
curate Spring Manufacturing Co. has published a com- 
prehensive 40 page handbook. Formulas for the de- 
sign of helical and torsion springs are charted and 
examples worked out. Complete load deflection tables 
with an analysis of their use are given. Convenient 
charted data on commercial gages and weights, 
tables of wire diameters to third and fourth powers 
speed selection and design. 


Circle 127 on Reader Service Card 


Lapping of Sealing Surfaces . . . Crane Packing Com- 
pany makes available a 16 page booklet which shows 
the application and operation of their Lapmaster ma 
chines. Readily adaptable to the lapping of valve 
pump parts, the machine is available with a pneu 
matic lift attachment to facilitate loading and unload- 
ing. Models range in size from 12 inch diameter lap 
plates to 72 inches. 
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sa] Air Pressures to 200 psi . . . Ingersoll-Rand 
ew Bulletin describing their “‘T” series sta- 
tionary air compressors. The “T” series consists of 
two lines, one designed for normal industrial pres- 
sures of 100-125 pounds; the other rated at 200 pounds 
for continuous service, and up to 250 pounds on in- 
termittent pump-up service. Both lines are available 
as tank mounted, baseplate mounted or bare units, 
with electric motor or gasoline engine drive. The 
units are air cooled by means of fan blades integrally 
cast on the fly wheel. The bulletin shows various 
sizes and models and gives cross-sectional views en- 
gineering data, sizes and dimensions. 
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Air Line Filter and Lubricator Gives Tool Protec- 
tion .. . For equipment using 10 to 60 cfm the Keller 
Tool Company offers two separate units; a visible type 
lubricator and a pancake filter having a sintered 
bronze element. Described in engineering data sheets, 
size, construction and installation data are covered. 
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Protect Hydraulic Equipment . . . How to stop down- 
time, mechanical failures and expensive repairs on 
hydraulic equipment caused by contaminated hydrau- 
lic oils is answered in a specially prepared 8-page 
bulletin published by the Honan-Crane Corporation. 
Titled “Stop Downtime and Expensive Repairs on Hy- 
draulic Presses, Machine Tools, Etc.” the new bulletin 
presents correct method and equipment to maintain 
hydraulic oil in its original condition for indefinite 
periods under the most severe operating conditions. 
Explains how Honan-Crane hydraulic oil purifiers re- 
move all types of contaminants to provide longer 
safe use of hydraulic oils and greatly reduce oil con- 


sumption. Actual plant photographs and schematic 
drawings illustrate various applications of Honan- 
Crane purifiers, employed as a mobile unit to serve 
several machines, direct connected for individual ma- 
chines, and used as a part of a central oil system. 
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Valve Coupling for Hose ... For control of air flow 
at any hose coupling point between the compressor 
and actuated device, C. B. Hunt & Son describes their 
valve couplings in Bulletin 104-C. Dimensional and 
parts data will help to select the proper coupling giv- 
ing the convenience and savings of time which use of 
these couplings makes possible. Offered in sizes from 
% to % in, these rugged couplings have safety inter- 
lovks which prevent damage from air tools not prop- 
erly exhausted and from whip of hose ends discharg- 
ing live air to atmosphere. 
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Clean and Dry Compressed Air ... The Airdifier, 
manufactured by Logan Engineering Co. is described 
is a new Bulletin, 1150. Construction of this compact 
unit which centrifugally removes contaminants is 
shown in a cutaway view. A selection chart is based 
on line pressures to 150 psi and capacities to 17000 
cfm. Action of the rotors cleans and dries the air 
while cleaning itself, giving a long service life. In- 
stallation data is included in the bulletin. 
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Ultra-high Pressure Equipment — 100,000 psi .. . 
Superpressure Division of American Instrument Co. 
has compiled an 87 page Catalog 406 describing equip- 




























~ Tells how Honan-Crane Hydraulic Oil Purifiers, by con- 
tinuous removal of contamination from oil— 


Savings in oil alone pays cost of installing 


Honan-Crane Hydraulic Oil Purifiers 


HONAN-CRANE CORPORATION 


HOUDAILLE-HERSHEY CORP. 


downtime and expensive repairs 
on your HYDRAULIC equipment 


GET THIS HONAN-CRANE BULLETIN NOW! 


@ prevent excessive wear of hydraulic pump parts 


@ prevent clogging and sticking of control valves, 
pistons, and other hydraulic mechanisms 


@ provide longer safe use of hydraulic oils 
@ greatly reduce oil consumption 


also gives correct applications of Honan-Crane Hy- 
draulic Oil Purifiers to all types of hydraulic equipment. 


102 Wabash Avenue, Lebanon, Indiana 


a subsidiary of 
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ment for the application of pressures up to 100,000 
psi. Various types of valves, gages, pumps, filters and 
other system accessories are described. While much 
of this equipment is for laboratory applications and 
chemical processes, the components present some in- 
teresting possibilities for the solution of industrial and 
aviation problems. 
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Handbook on Hydraulic Oils . . . Prepared by the re- 
search staff of E. F. Houghton & Co., this informative 
booklet is again offered to users of hydraulic oils. 
Chapters discuss oil specifications, additives, trouble 
shooting and flushing procedure. Importance of vis- 
cosity, viscosity index, gravity and other oil proper- 
ties is clarified. Typical difficulties encountered in 
hydraulic systems are charted along with suggestions 
for correction. 
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Carbon for Switches, Sealing Rings, Specialties .. . 
Stackpole Carbon Company has prepared an interest- 
ing 40 page brochure filled with application ideas and 
technical data for carbon. Of interest to the hydrau- 
lic designer are the seal ring designs, dash pot plung- 
ers, friction segments, clutch rings and low friction 
bearings. Six pages are devoted to a discussion of the 
physical and electrical properties of carbon. Struc- 
ture, density, strength, heat conductivity and elastic- 
ity are several of the described characteristics. 
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Selection Guide for Relays and Timers. . . Identifica- 


tion and specification data for Struthers-Dunn relays 





and timers are detailed in Catalog H. Relays are Class. 
ified by size, contact rating and sensitivity. pj 


into 10 sections the catalog describes standard power 
latch and instrument controlled relays along with 
sensitive, sequence and some special purpose relays 
Mountings, covers and housings are detailed and typ). 
cal relay modification are listed. Well illustrated this 
catalog is a handy selection guide for your control 


work on hydraulic equipment. 
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No Pressure Drop Through Air Cleaner. . 
cleaning compressed air by means of centrifugal force 
the Swartwout Airfuge is available in seven inlet ang 


- Used 


for 


outlet tapping sizes, from % to 2% inches. Informa. 
tion on the complete Swartwout Company Airfuge 


line is supplied in Bulletin S-13. 


The unit will re. 


move 99 percent or more of all impurities from com. 
pressed air without air pressure drop. Moisture, oil 
scale and other solids in the air are whirled outward 
to the walls of the unit where they drain down to 


the trap section. 


At the same time the clean, dry air 


passes unimpeded to feed line or tool, operating the 
equipment without danger of corrosion, wear, clog- 
ging, fire, explosion or freezing which occur with con- 


taminated air. 
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Compact Electrical Switches . .. A new catalog release 
on Linemaster Compact and Twin Compact Switches 
offered by Simonds Machine Company shows two 
switch innovations recently designed with improved 


actuating mechanism. 


Full details are given on 


weight, construction, applications, versatility, wiring 


plan, availability and electrical ratings. 
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“Parco” is a trade name to 
rely on for better “‘O”’ rings. 
Better because the material used 
is precision compounded and 
fabricated by men with years of 
experience. All dash numbers 

of 6227, 6230 and 6290 series 

for commercial applications or 
Army-Navy installations to 
Specifications MIL-P-5516 (6227 
and 6230) and MIL-P-5510 (6290) 
are available from stock. 
Silastics, Kel-F, and other special 


compounds are available on order. 


Catalog and engineering data 


on request. Write us today. 


Plastic and Rubber Products Company 
2100 Hyde Park Bivd., Los Angeles 47, Calif. 
919 No. Michigan Ave., Chicago, Ill. 
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if your product is 





For those who design and manufacture 
mobile equipment where lazy horsepower 
could be put to useful work, the new 
BERRY hydraulic power transmission sys- 
tem is the answer to your needs. The 
hydraulic units in this system may serve 
either as a pump or as a fluid motor, with 
equal performance in either direction of 
rotation. 


BERRY hydraulic pumps and motors fea- 
ture simple construction, incorporating the 
unique rotary piston principle which elimi- 
nates frictional contact between operating 
parts and their mating members. Among 









Berry hydraulics Can help SMOOTH the way 





the outstanding features are: 
—high variable input or output speeds 
—smooth, positive, pulsationless power 
delivery 
—dependable performance, long life, 
minimum upkeep 
—instantaneous reversibility 


Mobile trucking carriers such as liquid fuel 
transports, refrigerated trailers, armored 
equipment, truck winches, portable con- 
veyors and drilling rigs, and others make 
use of BERRY hydraulic power transmis- 
sion systems to get greater efficiency at 
less cost. 


















Immediate Delivery In Limited 
Quantities of Most Models 











SPECIAL ENGINEERING SERVICES 


Why not let the BERRY hydraulic engineers 
help you plan your next move toward greater 
utility through the use of smooth hydraulics? 
An inquiry stating your requirements, will 
bring full particulars. 


BERRY MOTORS, INC. 
CORINTH, MISSISSIPPI 
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NICHOLSON CONTROL VALVES feature | 


i MAINTENANCE 


A survey of maintenance men shows 6 reasons for 

the increasing standardization on Nicholson cylinder 

control valves: 

1) Specially treated hard seats that don’t cut out. 

2) Seating surfaces are protected from dirt and grit. 

3) Metals, gaskets and gland packing to suit the 
service. 

4) Generous stuffing box, easily repacked. 

5) Heavy-bodied, take abuse. 

6) Simplicity of design, minimizes maintenance time. 










Nicholson 
standard and 
special 
valves in 
lever, foot, 
solenoid, 
motor types; for air, gas, oil, steam, water; size 4” 
to 2%” press. to 5000 Ibs. CATALOG 1250 


W. H. NICHOLSON & CO. Ju." ¢ 


Wilkes-Barre. Pa. 


Sales and Engineering Offices in All Principal Cities 








* REDUCE DOWNTIME 


witt }) HILCO 


HYDRAULIC 
OIL FILTERS... 


THEY KEEP YOUR OIL 
CLEAN BY REMOVING 
PRODUCTS OF OXIDATION, 
ACIDS, SLUDGE 
AND MOISTURE 


HILCO prevent stuveme, 


PUMP AND VALVE FAILURES... 


% WRITE FOR FREE LITERATURE 
AND RECOMMENDATIONS 


THE HILLIARD CORPORATION 








148 W. FOURTH ST., ELMIRA, N. Y. 





IN CANADA— UPTON-BRADEEN-JAMES, LTD. 
990 BAY ST., TORONTO-3464PARKAVE.,MONTREAL | 
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New Book 


Positive Displacement Pumps 
and Fluid Motors 


Warren E. Wilson, 250 pages, published by Pit. 
man Publishing Corporation. 


Design engineers, confronted with problems of 
positive displacement pump and motor selection 
and construction, will find this book a good source 
of information. 

To gain the most use from the design and com. 
putation methods, the reader will require a sound 
background in mathematics. But, while design 
and mathematical theory are emphasized, prac- 
tical application of all types of positive displace- 
ment units are presented. Problems of slip, cavi- 


tation, compressibility and friction are related | 


to pump operation. 

Wilson classifies pumps and motors in two gen- 
eral classes—piston and rotary. Piston units in- 
clude radial and reciprocating types; gear and 
vane construction pumps are rotary types. 

Photographs and diagrams are used to illustrate 
construction and operation of a representative 
group of commercially available pumps and mo- 
tors. Performance curves are plotted. A selec- 
tion table for pumps provides a guide based on 
capacity and pressure requirements. Experi- 
mental data, elementary performance character- 
istics and elements of fluid flow provide the read- 
er with tools for applying the procedures of de- 
sign which are outlined in a “Design Methods” 
chapter. 

Theory of hydraulic clutches and transmissions 
are the topics of the final chapters. 





Useful Catalogs 


(Continued from page 68) 


Advantages of Synthetic Fluids . . . Ucon Hydrolubes 
are discussed in a 12 page brochure released by Car- 
bide and Carbon Chemicals Division. Applications 
where high fire resistance of the oil is required are 
presented along with a series of test results. Informa- 
tion on how to use this fluid includes maintenance 
tips, filtering methods and installation procedure. 
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“Doing Right By Your Oil System” . . . Here are facts 
on oil maintenance, instructions for cleaning systems, 
tips on oil testing and draining presented in an 18 page 
booklet prepared by Sun Oil Company. The booklet 
includes complete trouble shooting charts. Cartoon 
illustrated, written from a practical down-to-earth 
viewpoint, this pocket-size guide is aimed to help 
foremen and operators protect vital equipment. 
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Manufacturers of a complete line of 


PRESSURE ACTUATED 
SWITCHES 


MELETMOM 


LORPORAT/ON 





950 NORTH HIGHLAND AVENUE 
los ANGELES 38, CALIFORNIA 
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—— Main - Ten - Ends — 


End 10. Make use of the re- 
pair or service department 
of the manufacturer of your 
hydraulic equipment on any 
maintenance problem you 
are not able to handle. 

Give the manufacturer as 
much information as you 
can about the conditions un- 
der which the failure oc- 
curred. Ask for a report on 
the condition of the unit. 
This report may be helpful 
to your maintenance men in 
avoiding similar trouble in 
the future. 


Have one of your mainten- 
ance men work with the 
equipment manufacturer’s 
servicemen. 











THE MARKET 
PLACE 


Classified Advertising 


Rates: For ‘Positions Wanted” 
$4.00 minimum, limit 25 words. 
For all other classifications $4.50 
minimum for 25 words, each 
additional word 15c; bold face 
type or all capitals, $7.50 mini- 
mum for 25 words, each addi- 
tional word 20c; limit 50 words. 
Box addresses count as five 
words. 





MANUFACTURERS REPRE- 
SENTATIVES AIR VALVES 


Territories open in New 
England, Southern States, 
Chicago and Illinois areas on 
exclusive basis. Must have 
background, contacts, and 
ability to properly present 
a line that will shortly be 
the leader in the pneumatic 
field. Write Box 4151 Ap- 
plied Hydraulics. Present 
representatives advised. 











Engineering sales representatives 


wanted in principal cities to 
handle complete, quality 
line of air and hydraulic 
cylinders. Write in confi- 
dence, stating lines now be- 
ing handled, territory cov- 
ered and references. Ad- 
dress Box 4251 APPLIED 
HYDRAULICS. 











Leben cylinders 


* Ledeen Cylinders are Good Cylinders « 


Ledeen Cylinders are Good Cylinders 






+ Ledeen Cylinders are Good Cylinders + 


Ledeen Cylinders are Good Cylinders 
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improve the job 
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CYLINDER SPEEDS 
DIE CAST 
PRODUCTION CYCLE 


An increased rate of die cast pro- 
duction and a definite product im- 
provement are made possible by the 
use of this standard 12” diam. x 8” 
stroke Ledeen Super Duty Cylinder, 
operating from plant air supply of 
100 P.S.1. 

Cylinder supplies injection power 
to force molten metal into the die. 
It replaces the usual screw-type 
injector, and gives faster, 
more positive injection 
improving castings and 
increasing production. 






er, casting machines © 
employ Ledeen cyl- 
‘ inders of 8” diam. 

x 6” stroke. 


Standard 
Ledeen cylinders 
and mounting 
attachments are 
available from 
distributors’ 
stock in major 
cities. Special 
cylinders on 
















There are 

order. 
Ledeen 
Write for Medium Duty, 
New Heavy Duty 





Bulletin 
500. 





and Super Duty 













if cylinders for air, oil 
or water operation 
ready to help you, 
wherever you have to 

push or pull « lift or 
lower © press or squeeze * 
tilt or turn © open or close 


1610 S. San Pedro St 
ol Valel-1(-. am wey kel ita 
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Know Your Component Symbols 





Counterbalance and check valve—JIC sym- 
bols showing direct and remote control. 
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WVTER MAL 


t DRAIN 
PRESSURE IN 

REVERSED FREE PRESSURE OUF 
FLOW OCT REVERSE ALOW 


‘N 


Schematic of the counterbalance valve. The 
check valve provides free reverse flow. 











COUNTERBALANCE VALves 


Hydraulic Series 


The fourth in a series showing the symbol and 
a typical schematic of the valve it represents. 


Counterbalance valves are used to maintain a 
backpressure which opposes the oil pressure on 
the work load. Maintaining a backpressure on 
an oil cylinder will prevent lunging of the piston 
when the work load is quickly relieved, as, for 
example, when a piston driven drill breaks 
through the work. 


The counterbalance valve may be remotely or | 


directly controlled. Oil entering the pressure port 
is blocked until control pressure exceeds spring 
setting to move the spool and permit oil to dis. 
charge. Note that counterbalance valves are in- 
ternally drained. 

A check valve is included to provide free re- 
verse flow to return the work cylinder. 


Standards File Sheet 










BARCO 
High Pressure 


ee 


HYDRAULIC PIPING, TUBING! 


@ AIRPLANE TYPE — First developed for use on large 
planes; now widely applicable to industrial hydraulics. 

@ FOR BETTER ENGINEERING ! Put flexibility where you 
want it— without the nuisance of sagging, flopping non- 
rigid lines. No expansion under pressure. 360° swivel 
action, with or without side flexibility. No binding. 
Functions perfectly at extremely low temperatures. 

@ SMALL, LIGHT, COMPACT — Many styles and sizes, 
Ye" up. Pressure ratings to 3,000 p.s.i., or higher under 
certain conditions. 

@ PRESSURE SAFE — The seal will not break or blow-out 
suddenly. High temperature and fire resistance. 

@ ENGINEERING RECOMMENDATIONS — Backed by 
yvars of experience. Ask for information. 

Nationwide Sales and Service. 


BARCO MANUFACTURING CO. 


1832 E Yinnemac Ave., Chicago 40, Illinois 

















in Canada: The Holden Co., itd. / 
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MICKERS | 


HYDRAULIC | 
(OIL) 
LINDERS 


Modern in design and appear- 
ance, Vickers Hydraulic Cyl- 
inders are built for longer, more satis- 
factory service in oil hydraulic systems. 
Polished rods, honed cylinders and se!f- 
adjusting packing minimize _ friction. 
Universal mounting positions, “O” Ring 


MANY 
ADVANTAGES 


MANY gaskets, piston rod wiper, multiple pip- 
STYLES AND ing positions are other features. Adjust- 
able integral cushions available in all 

SIZES types. There is a Vickers Cylinder for 


your job. 


VICKERS Incorporated 
Division of The Sperry Corporation 
1474 Oakman Blvd. ¢ Detroit 32, Mich. 
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Re : 
PRESSURE 
" | 

ACTUATED 
EXPLOSIVE ATMOSPHERES 
Accurate response to any pressure or vacuum change may 
be achieved with safety in atmospheres containing vapors 
of ethyl, ether, gasoline, alcohol, acetone, petroleum, 
naphtha, lacquer solvents as well as natural gas or grain 
dust. 
Meletron explosion-proof models incorporate U.L. ap- 
proved Micro-Switches. Pressure elements are adjustable 
in the field without exposing the circuit. 
Meletron is your electric-hydraulic link. 

! SOLE DISTRIBUTOR FOR INDUSTRIAL APPLICATIONS 

e ts /- Ee Al i: 

ib.AG wy ) tN 1@e 





1566 EAST SLAUSON AVENUE, LOS ANGELES 11, CALIFORNIA 








"'SEAL-GUARD 


METALLIC ROD WIPER 





PROTECTS YOUR 
CYLINDER RODS, 
MACHINE SPINDLES, 
GUIDE PINS AND 
LOCATING PINS 


The “Seal-Guard” Metallic. Rod Wiper affords per- 
manent protection from falling or flying debris... 
Two flexible bronze rings mounted in synthetic 
rubber lift off harmful substances completely by 
means of their knife-edged conical surfaces . . 
The device is self-adjusting through action of 
rubber on staggered scraper rings . . . Rod diameter 
sizes are from % to 10 inches. 


Write for Literature 


HYDRAULIC ACCESSORIES CO. 


439 E. Fort St. . Detroit 26, Mich. 
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Put ALL of the Oil to Work 


u. 


Get the Most 
OUT OF 








Interchangeable 
Governor Controls 
At right is illustrated a stand- 
ard pressure-compensating 
overnor used in RACINE 
umps. Many other gover- 
nors, some shown on the vari- 
able volume pumps illustrated 
below, are available for man- 
ual, mechanical, hydraulic or 
electric operation. 











Top circuit efficiency demands effective regulation 
of volume and pressure. RACINE Pumps are all 
equipped with built-in governors — an exclusive 
RACINE feature. These governors regulate pres- 
sure and control the oil flow, delivering only the 
volume needed for the work of the circuit. They 
“put all of the oil to work.” No by-passing — no 
relief valves — heating is reduced — horsepower 
conserved, 


Governor-controlled RACINE Pumps give you 
efficiency, flexibility, and economy over a wide 
range of circuit conditions. Why not review the 
advantages ‘Variable Volume” offers for machines 
in your plant and for your product. 
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~ Model DDN 
Hydraulic 
Cylinder 


Have You Called tu Your Haunifin Engineer? 








\ 
S 


Here is the man who can help you 
with all of your cylinder problems. 
He is your nearby Hannifin Factory- 
Trained Sales Engineer! He has had 
broad personal experience in the 
selection, installation, and use of 
cylinders—backed by Hannifin’s own 
46 years of specialization in building 
fine cylinders for every purpose. 

Your Hannifin Representative can 
give you the benefit of selection from 
one of the most extensive lines of 
cylinders available to industry today: 
Hydraulic Cylinders in standard sizes 
from 1” to 8”; Air Cylinders, 1” to 16” 
—wide choice of mounting styles; 
any length stroke; adjustable cush- 
ions for head end, rod end, or both. 
Larger or special types on order. 
®For service, call your Hannifin 
Representative today — HE IS 
YOUR MAN! 


HANNIFIN 
CORPORATION 


1155 S. Kilbourn Ave. ¢ Chicago 24, Illinois 
AIR CYLINDERS e HYDRAULIC CYLINDERS 
® HYDRAULIC PRESSES @ PNEUMATIC PRESSES @ 
HYDRAULIC RIVETERS @ AIR CONTROL VALVES 





BULLETIN 110 “Hennifin Hydraulic Cylinders” 
BULLETIN 210 “Hannifin Pneumatic Cylinders” 


ATLANTA, GA. 
W. F. “Woody” Hardcastle, 609 Walton 
Bidg. Tel. Lomor 6250. 


CINCINNATI 8, OHIO 
A. P. “Mac” McCandlish, 2007 Madison 
Rd. Tel. Trinity 0291. 


CLEVELAND 23, OHIO 
Horvey Barnes, 21930 Lake Shore Bivd. 
Tel. REdwood 1-4578 


DALLAS 4, TEXAS 
Poul Browne, P.D. Browne Co., 310 
Gaylord Bidg. Tel. Victor 3555. 


DAYTON 6, OHIO 
Al George, 2019 Harvard Bivd. Tel. 
Randolph 8283. 


DETROIT 1, MICH, 
Ivan Shuel and Tom Theresen, 4829 
Woodward Ave. Tel. TEmple 1-4949. 


GREATER NEW YORK 
Dick Hitchcock, 210 Main St., Hackensack, 
N. J. Tel. Diamond 3-5758. 


HOUSTON 2, TEXAS 
M. K. Cameron, P. D. Browne Co., 413 
Union National Bank Bidg. Tel. Preston 
1992. 


LOS ANGELES AREA 
Charlies Castiglia, 14906-8 Ventura Bivd., 
Sherman Oaks, Calif. Tel. STate 4-4409. 


MILWAUKEE AREA 
Harold and Martin Mercer, P. O. Box 24, 
Wavuwotosa 13, Wisc. Tel. BRoadwaoy 
2-2411. 


MINNEAPOLIS, MINN. 
Walter Erskine, Box 72, Traffic Station. 
Tel. Midway 7992. 








MOLINE, ILL. 
Marvin Heeren, 1409 1 5th St. Tel. Moline 
1624. 


NEW ORLEANS 16, LA. 
Clem Weston, 1124 Burgundy St. Tel, 
Magnolia 6228. 


PHILADELPHIA 40, PA. 
Joe O'Malley, 3701 N. Broad St. Tel, 
SAgamore 2-9312. 


PITTSBURGH 26, PA. 
Dave Henderson, 618 W. Warrington 
Ave. Tel. EVerglade 1-6006. 


RICHMOND 19, VA. 
Williamson & Wilmer, Inc., 617 Mutual 
Bidg. Tel. Richmond 2-7977. 


ROCHESTER 4, N. Y. 
C. H. “Kip” Keller, 217 East Ave. Tel. 
Hamilton 3255. 


SAN FRANCISCO 3, CALIF. 
Frank Ridley, The Ridley Co., 320 1 Ith 
St. Tel. UNderhill 1-7649. 


SEATTLE 8, WASH. 
Jack Ogle, Jack Ogle & Co., 105 Orcas 
St. Tel. Mohawk 2030 


SOUTH BEND, IND. 
Bill Ranney, 408 28th St. Tel. South Bend 
4-57 46. 


ST. LOUIS 8, MO. 
Lester Heeren, 4903 Delmar Blvd. Tel. 
Rosedale 2734. 


WASHINGTON 6, D. C. 
John Elliott, 1026 20th St., N. W. Tel. 
Republic 383]. 


WORCESTER, MASS. 
George Hendee, 340 Main St. Tel. 
Worcester 4-4005. 


IN CANADA 
F. F. BARBER MACHINERY COMPANY (Division of Massey-Harris Company ltd.) 
Montreal * 


Teronto . 


Windsor . 


Hamilton ° Vancouver 
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S - VIEWS - TRENDS 





Howard C. Moncrieff, presi- 
dent of Swan-Finch Oil Cor- 
poration, has announced the 
appointment of Anthony J. 
Zino, Jr., as assistant to the 
president. Zino was promoted 
from sales promotion manager 
and chief lubrication sales en- 
gineer. 


A. J. Weatherhead, Jr., pres- 
ident of The Weatherhead 
Company, 
has announc- 
ed the ap- 
pointment of 
James M. Ba- 
ker as_ vice 
president in 
charge of 
manufactur- 
ing. Baker 
comes to 
Weatherhead 
with a thorough background in 
factory management. Prior to 
his recent Weatherhead ap- 
pointment, he was factory 
manager at Motor Products 
Corporation of Detroit. Harry 
L. Adams, formerly in charge 
of production, continues as vice 
president and will direct his at- 
tention to special assignments. 





James M. Baker 


The Hilliard Corporation has 
announced the appointment of 
the Betz Engineering Sales 
Company, 1225 Magazine 
Street, New Orleans, as a new 
representative. They cover the 
territory of Louisiana, Missis- 
sippi, and Southern Arkansas. 


Certain types of heat trans- 
fer products of Young Radiator 
Company are now being manu- 
factured in Canada under spe- 
cial license arrangements 
granted James B. Carter, Ltd., 
Winnipeg. 


ApriJ, 1951 


James-Pond-Clark of Pasa- 
dena, California has appointed 
three stocking-distributors: The 
Norman Engineering Company, 
2035 W. Charleston, Chicago, 
Ill., covering Northern Illinois, 
Southern Wisconsin, Northeast 
Indiana and East Iowa. The 
Nielsen Hydraulic Equipment, 


Inc., 298 Lafayette Street, New 
York 12, N. Y. covering North- 
ern New Jersey, Eastern New 
York, Connecticut and Berk- 
shire, Mass. The Scott Equip- 
ment and Engineering Co., 
1316 Lorain Avenue, Dayton, 
Ohio, covering the southern 
half of Ohio. 


Construction is in progress 
on the new, modern plant of 
the C. A. Norgren Co. The new 
structure will be built on a 34% 
acre tract in Englewood, a sub- 
urb of Denver, Colorado and 
will provide more than twice 
capacity of present facilities. 

















Representation in principal cities 


THE LIMA ELECTRIC MOTOR COMPANY 
LIMA, OHIO 


2726 FINDLAY ROAD * 
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LIMA MOTORS 


have built-in 


DEPENDABILITY 


@ Ruggedly built for “tough” industrial appli- 
cations, LIMA MOTORS are piling up records of 
outstanding dependability in progressive indus- 
trial plants throughout the world. 

Original equipment manufacturers, quick to ob- 
serve the performance of these motors, are spec- 
ifying LIMA for their products. 

Prompt deliveries on ratings of 1/3 to 150 HP, 
with Dripproof or Totally Enclosed frame con- 
struction. 





Photo below shows a LIMA Dripproof Motor, 
direct-coupled to a BARNES L Type Hydraulic 
Unit—an original equipment application. 
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AMERICA’S LARGEST 
PUMP MANUFACTURERS 


rely on 
——_—_N 







| THRUST PLATES 
\ BEARING PLATES 
PRESSURE PLATES 
CONNECTING RODS 
BUSHINGS e SEALS 


machined’ or rough cast and of the 
specific formula best suited to the 
application. 


A MONEY-BACK GUARANTEE OF 
LONGER SERVICE 


Send blueprints, conditions of opera- 
tion and other data for recommenda- 


tions and quotations. 


Write for literature today. 








DRYSEAL 


THREAD 


PRESSURE PLUG 














WRENCH TIGHT 


SEALS TIGHT 
WITHOUT COMPOUND 


Unique thread design of UNBRAKO 
“DRYSEAL” Pressure Plugs provides posi- 
tive sealing at both major and minor 
diameters of threads, preventing spiral 
leakage, even under extreme pressures. 
Full range of sizes from 1/16” to 1%” 
N.P.T.F. 





1303 Oberlin Avenue 


¢ 
co | | 
et ee | 


THE AMERICAN CRUCIBLE PRODUCTS CO. 


Write for Bulletin 675. 


Lorain, Ohio STANDARD PRESSED STEEL CO. 











JENKINTOWN 2, PENNSYLVANIA 








The Higher the Pressure 
__++-the Tighter the Valve 


On hydraulic presses 
of all types this Yarway 
Hydraulic Valve will 
give long life with 
minimum maintenance. 
Automatically regrinds 
its own sealing sur- 
faces. Small and com- 
pact. Easytoinstall , 
and operate. (4 


















Yarway Single- 
Pressure Hydraulic 
Valves are made in 
straightway, three-way and 
four-way types; in five sizes for 
pressures up to 5000 lbs. Also 
Yarway Two-Pressure Valves 
in two sizes for pressures up 
to 5000 Ibs. Write for Bulletin 
H-210, 


YARNALL-WARING CO. 


155 Mermaid Ave., Philadelphia 18, Pa. 


Improved Type 
HYDRAULIC VALVE 
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SPECIAL BARGAIN 
29 HYDRAULIC CYLINDER 
- Gives 20,000!bs. thrust (push pul!) using 1500 PSI Ine 
= pressure os obtained from our hyd. pumps. Or will pro- 
@ 40,000 Ibs. thrust with 3,000 Ibs. line pressure. CAN ALSO 
BE OPERATED ON LOW PRESSURE Ain SYSTEMS. 4” Bore, 14," dic. piston shaft, 18” stroke, 


length 30/2”. Equipped w ith ball bearing loaded c levis type mounting and swivel type high pressure 
3A stee! pipe bracket for easy use. Idea! for rood form ond shop mach:nery, presses, etc. Sow 37. 50 
Cost Gover $390.00 










inment 





HYDRAULIC TRANSMISSION 


Sell contained, 2 H.P. con- 
stont torque at al! speeds with 
variable volume reversible, 
Piston pump (controlled by out- 
side lever.) supplying piston hydraulic motor. Auto 
matic pressure, Dash pot for smooth control. Power 
output R.P.M, - 0 to 1/3 input R.P.M. in both diree 
tions. Input R.P.M. 1800 continyous 4000 intermittent. 
Dash pot con be removed for greater R.P.M. ideo! for 
Lathes, Duplicotar Setup on Mills, Conveyors, Small 
Cors, Orives, Gearing, ete. Includes 2 - 4” Spline 


NO. 3A = Bore 1'"", Shaft 57 
Stroke 5", Length 10%"... ++ 
NO. 9E — Bore 1-3/8", Shaft 1" 
Stroke 15-5/8"", Length 15\%""... « 
9€ | NO. 35 — Bore 1", Shafe 1” 
Stroke 26", Length 23)" 


AN-Hi-Press. HOSE 
(FUEL-OIL & AiR) 


1/4” Tube Size ~ 7/16 x 20 Thread ~ 16” th 
Male and Femele fitting ot either ead. . Ie sock sch. | Shatts for input ond power toke-off. 3752 


1/4” Tube Size — 7/6 x 20 Thavad ~ 72” long with Cost Government approx. $400.00 


Female fittings ot both ends. « «oo « .95¢ each Coren PUMPS 








3/8” Tube Size — 9/16 x 18 Thread ~ 20” a with 

Femole fitting ot both ends. . 2... 5 eoc 

Some os above but 63” long. . «ss « Sas each piston. Disploces .507 cusins per 
revolution. Has capacity of 6 gol. 


1/2" Tube Size - 3/4 « 16 Thread - 24”" lon, 
per minute at 3000 RPM at 1500 PS! continuous 1875 
Female fittings ot wos ends. se eae 528 cock for 15 seconds. Operating speed of 3750 RPM, inter 
Some as above but 67" long « + + + + ittent moximum 4500 RPM, Rotates 
5/8” Tube Size - 7/8 x 14 Threod = s.. with 172 
Female fittings at both endss « s+ + « each. 
P.~3 STRATO POWER PUMP With built 
in vorieble flow control valve in head. 


Some os above but 36” long « « ss 
Positive displocement piston type. Dis- 

oleces 450 cus in. per revolution. Two 

gol. per minute capacity at 1500 RPMet 
oso PSI. Pressure limit, 1250 PS! con 
tinvous. 1400 PSI for 15 seconds. ‘Op 
erates at 3750 RPM, intermittent mox- = 
4500 RPM, Rotetion either — 
without adjustments 

GEROTOR TYPE PUMP 

Logon Gerotor type. For operating hyd. 
Systems on tractors, trucks industrio! 
machinery, etc. Delivers 8 GPM, ot 1200 OA 


Positive displacement on, angle 











FOUR WAY VALVE 


| V-28 ~ Poppet Type. Off ot neutral position. 
3/8” AC Tube Ports - (9/16 - 20) thread. P.S./. 
TSO ccccccccces secccccsces Gz 


V-17 = Poppet Type. Pressure balanced. Offat 
neutral position. Piston type with built-in relief 
valves for limit of cylinder strokes. 4"" Standord 
pipe inlet & outlet ports. 4" AC tube to 
cylinder: (4 - 18) thread tapped ports. NEW 











RPM, at 1000 PSI with 5 HP. Con also be 
used os Hydraulic Fluid Motor. Hos 3/8” 
stnd, pipe ports, 2” spli ned shoft for Ta 
ley or direct attechment. 515" dic. « 7” 

Used but guaranteed condition, New ont 228 


We carry the World’s Lorgest Supply of New Hydrau- 

= Equipment featuring over 20,000 Cylinders in 6! 
Sizes & Types. Cunalso supply all accessories such 

os Pumps. Fisnings, Valves, Tonks, Hose Fittings. 




















Let us solve your Hydraulic problems. We ite for inform, 


PALLEY 0321 San Fernando Rd. 


Dept. A-4 
UL SR MESO Ia ths Glendale |, Calif. 


OVER 200 paces oF BARGAINS 
in mochine tools (taps, drills, dies, reo" 
ers, etc.). Hydraulic Cylinders, Valves, 
Pumps & Motors. Air Tools & Beoring 
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Charles C. Signier, vice pres- 
ident of the Cleveland Trust 
Company, has 
been elected 
chairman of 
the board of 
The Parker 
Appliance 
Company. 
Signier suc- 
ceeds Herbert 
I. Markham, 
partner of 
Paul H. Da- 
vis & Company, Chicago, who 
has held the post since 1945. 





C. C. Signier 


Appointment of Wenzel A. 
Lindfors as factory represent- 
ative for the New York Belting 
and Packing Co. in Minnesota, 
northwest Wisconsin, North 
and South Dakota and north- 
ern Iowa, was announced to- 
day by B. F. Ruether, vice 
president. 


The Board of Directors of 
Automatic Switch Company 
has elected the following of- 
ficers: W. F. Hurlburt, Sr., 
chairman of the board; W. F. 
Hurlburt, jr., president; H. V. 
Darrin, vice president and 
secretary; David M. Darrin, 
vice president and treasurer. 


Sealol Corporation of Prov- 
idence, R. I. has announced the 
formation of a subsidiary com- 
pany, Sealol Manufacturing 
Co. to be located in Keene, 
N. H. Research engineering, 
and sales will continue to be 
handled by Sealol Corporation 
at Providence. 


R. B. Werey, president, has 
announced the appointment of 
John C. Koch to vice-president 
in charge of sales of the Cono- 
flow Corporation. 


Election of Charles H. Wag- 
ner as vice-president and di- 
rector was announced today 
by E. E. Yaggy, Jr., president 


of the Gerotor May Corpora- 
tion, 





April, 195) 


Greer Hydraulics, _Inc., 
Brooklyn announces the ap- 
pointment of Harold E. Webb, 
918 North Kenilworth Ave., 
Glendale, Calif., as its west 
coast sales and service repre- 
sentative. 


George J. Deeb, Jr., an- 
nounces the formation of Pre- 
cision Piston Rings of Indian- 
apolis with offices at 1308 
North Capitol Ave., Indianap- 





olis 2, Ind. Production is un- 
derway on stainless steel pis- 
ton and sealing rings for both 
aviation and industrial use. 


The Johnson Corporation of 
Three Rivers, Michigan has 
announced a change in repre- 
sentation on the west coast, 
effective January 1, 1951. Guy 
L. Warden & Sons, formerly 
district representatives for 
Johnson in lower California, 

















- - THE STANDARD OF QUALITY IN 


ARROWHEAD "0" RINGS 


This high standard of quality is possible because of Arrowhead’s 
years of experience in the precision molding of “O” rings. Vigilant 
quality control from rubber compounding to finished product, and 
rigid inspection procedures constantly maintain this standard. 


Standard “O” Rings Arrowhead “O” rings are available from 
stock in all sizes and in both Commercial and AN grades. In both 
grades are types designed for applications involving reciprocal 
motion, partial rotation and static sealing in both hydraulic and 


pneumatic uses. 


Special “‘O” Rings For unusual requirements of temperature, 
resistance to highly corrosive substances, or other highly specialized 
operating conditions, Arrowhead’s research laboratory will develop 
special compounds to meet the particular requirement. 


Whatever the sealing problem, Arrowhead en- 
gineers and rubber technicians will welcome 
the opportunity to offer advice and assistance. 


ARROWHEAD RUBBER CO. 


DOWNEY (Los Angeles County) CALIF. 


Engines 





“O° RINGS « SILICONES # PRECISION MECHANICALS «# 





¥ 
© WRITE FOR “0” 
e RING MANUAL 
* 


This valuable book- 
let contains com- 
prehensive data 
on the use and in- 
stallation of “O” 
rings, as well as 
illustrated informa- 
tion on the design 
of mechanisms for 
the proper use of 
this type seal. 

Write today for 


AARER OMe DUCTS Catalog 502A 
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- a 
Westinghouse 


— 


Compressor 


When shopping for Production Aids— 


Here’s a Checklist you can follow! 


VW The Wetlinghouse Y Compretior 


Cut costs, boost efficiency, eliminate 
complication—Departmentalize your 
air supply—install a Westinghouse 
“Y” in each work area. Operate only 
when required . . . eliminate cost 
and complonities of pipe network. 





yl J 


one to four pipe control. 


[yr TRIDYNE® 


A three-position Ce “a | 


power cylinder. 


QO Ke ACTUATORS 
Power transmitting de- 
vices used where precise 


positioning is required. 


— clutches, cylinders, ete. Sup- 
plied in different styles for 





Westinghouse “Y's” give you the 
famous “Enginaired”™ features: 1) 
Controlled Pressure Lubrication: 2) 
Low Oil Level Protection; 3) Thermal 
Overload Protector. Write for Bul- 
letin IDC 9302-3. 


(VW FLEXAIR® VALVES 


Give graduated control for | 


[Vo PILOTAIR® VALVE 


Single and double construc- 
tion for flow control. 





Single or double 





acting, in 1” to 6” 
dia., with 2”, 4’",6”, 
8” and 10” stroke. 











Single and double Valve con- 
struction for graduated pres- 
sure control. Arranged for 
pedal, cam or knob operation. 
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Westinghouse Air Brake Company’s pneumatic control equipment 
covers the field of industrial needs. All devices designed to with- 
stand hard service, to group readily, mount accessibly. Write for 


Bulletin IDA 9481-1. 


Westinghouse Air Brake Co. x 


Industrial Products Division—WILMERDING, PA. 


DISTRIBUTORS THROUGHOUT THE UNITED STATES. . 
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- CONSULT YOUR CLASSIFIED DIRECTORY 














will now cover the entire State 
as well as the counties of 
Curry, Josephine and Jackson 
in Oregon. In addition to the 
offices at 209 West 12th St. 
Los Angeles 15, Calif., they 
have now opened offices at 
5200 East 12th Street, Oak. 
land, Calif. 


The Weatherhead Company, 
Cleveland 8, Ohio, announces 
the appointment of 17 new in- 
dustrial distributors in 12 jp- 
dustrial centers who will carry 
complete but varying stocks of 
Weatherhead products. 


In New England, Weatherhead 
has appointed H. G. Davis, Inc., 
at 8 St. Mary’s Street, Boston, 
Mass.; 195 Dewey Street, Bridge- 
port, Conn.; 587 Pawtucket Ave- 
nue, Pawtucket, R. I.; The Jenni- 
son Company at 87 Putman Street, 
Fitchburgh, Mass. 

In the East: John B. Astell & 
Company, Inc., at 90 West Broad- 
way, New York 7, N. Y.; Jarett 
Compressor & Equipment, Inc., at 
275 Central Avenue, Newark 4, 
New Jersey; F. R. Magill Com- 
pany at 44 McKnight Street, 
Pittsburgh 20, Pa.; Shields Rub- 
ber at 137 Water Street, Pitts- 
burgh 22, Pa. 

In the Mid-West: Gransden- 
Hall & Company at Walnut and 
Poplar, Flint 1, Michigan; Great 
Lakes Rubber Company at 14615 
Meyers Road, Detroit 27, Mich.; 
Nelson & Storm Tool Supply at 
718 Broadway, Rockford, Illinois; 
Iron Range Equipment Company 
at 2701 Fifth Avenue, Hibbing 4, 
Minn.;: The Jurgens Company at 
519 North Cleveland Avenue, St. 
Paul 4, Minn.; Riggs Engineering 
Company, Inc. at Box 133, Lud- 
low, Ky.; Vorys Brothers, Inc., at 
63 East Goodale Street, Columbus 
8, Ohio; F. D. Haker Company at 
713 South 10 Street, Milwaukee 
4, Wisc.; The Midwestern Rubber 
Company at 735 Carnegie Ave- 
nue, Cleveland 15, Ohio; W. S. 
Nott Company at Second Avenue 
North and Third Street, Minneap- 
olis, Minn. 

In the West: Plant Equipment 
Company at 1863 Wazee Street, 
Denver 2, Colorado. 


W. A. Finn has been named 
general European manager of 
Worthington Pump and Ma- 
chinery Corporation, Harrison, 
N. J. He replaces A. W. Fraser, 
who is assuming an executive 
sales position with Worthing- 
ton and will make his head- 
quarters in Chicago. 
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Bub Ma - ome PESCO POWER PACKAGE operates 
M BOTH Hydraulic Header Lift and Variable 





sden- 








and Sieve 
; “ " o e 
65 : Speed Drive on Deluxe COCKSHUTT Combine 
ich.; 

y at : 
nois: Pesce Hydrevile Power pock- Offering a new range in performance, never before equalled in 
“¥ age model 05-2252-010. combine design, the new Deluxe Cockshutt ““Drive-o-matic 
y at Pump displacement .433 cv. combine makes possible great savings in threshing time and a 
St. in. Capacity 2.75 g. p. m. @ much greater yield in grain threshed. 

ring 1600 r. p. m. @ 1200 p. s. i. By designing the combine so that a single unit Pesco hydraulic 
ae Package inclodes relief Power Package provides the necessary power for both lowering 
abus valves, check valves, end and raising the combine header, to compensate for variations in 
yat | saneneaie, crop heights and ground levels, and for regulating the forward 
ikee speed of the combine itself, Cockshutt engineers have made it 
“_ possible for the operator to meet all harvesting conditions with 
_s. finger tip control. 

nue See the Pesco Exhibit The preciseness, ease, and accuracy with which Pesco hydraulic 
~ | Booths 117 and 118 muscles can handle such complicated, heavy, and sometimes 
ent MATERIALS HANDLING EXPOSITION awkward operations, is only one important reason why more 
eet, April 30 to May 4 and more farm and industrial equipment manufacturers are 


International Amphitheater-Chicago, Ill. | turning to Pesco for answers to their hydraulic power problems. 
ee Perhaps this sales power of Pesco hydraulic power can help 
you, too. For the complete story, write today. 





BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 
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IF SOMEONE IN YOUR FAMILY HAD CANCER, you would do anything . . . every- 
thing that would help. And today there is so much that you can do to help. 
Tens of thousands of families just like yours meet cancer every year and 
triumph over it. But we are still losing too many men and women we love. 


Doctors can now cure half of those who develop 
cancer if the disease is diagnosed in its earl) 
stages. Yet in 1950 some 210,000 families lost a 
father, a mother or a child to cancer. Many of 
them—probably 70,000—could have been cured. 


To save more lives, we all must help. 


Your gift to the Cancer Crusade will help guard 


your family by providing more research, more 


AMERICAN CANCER 


life-saving education, more training for scien- 
tists and physicians, more equipment, more serv- 
ices for those already striken with the disease. 


Cancer is man’s worst enemy. Striking back at 
cancer costs money. Any contribution is wel: 
come but, the fight against this major threat 
deserves major support: dollars—tens—twenties 
—hundreds of dollars. Will you help? 
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